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ANNUAL  REPORT 

OF   THE 

GOVERNOR  OF  THE  PANAMA  CANAL 


Balboa  Heights,  Canal  Zone, 

August  30,  192.9. 
The  Secretary  of  War, 

Washington,  D.  O. 
Sir  :  I  have  the  honor  to  submit  the  report  of  the  Governor  of  the 
Panama  Canal  for  the  fiscal  year  ended  June  30.  1929. 
Respectfully, 

H.  Burgess,  Governor. 


SUMMARY 

Traffic  through  the  Panama  Canal  during  the  fiscal  year  ended 
June  30,  1929,  set  new  records  for  the  aggregate  tonnage  of  vessels 
transiting,  tolls  collected,  and  tons  of  cargo  carried.  The  number  of 
transits  of  commercial  vessels  was  43  fewer  than  in  the  fiscal  year 
1928,  which  had  established  the  previous  high  record,  but  with  the 
inclusion  of  noncommercial  traffic  (United  States  Government  ves- 
sels, a  few  public  vessels  of  Panama  and  Colombia,  and  ships  transit- 
ing the  canal  solely  for  the  purpose  of  receiving  repairs  at  Balboa, 
none  of  which  paid  tolls)  the  total  transits  numbered  7,029,  which 
exceeded  by  70  the  record  of  total  transits  established  in  the  fiscal 
year  1928.  a  gain  of  slightly  over  1  per  cent. 

Considering  commercial  ocean-going  traffic  only,  the  number  of 
transits  was  6,413,  as  compared  with  6,456  in  the  preceding  year,  a 
decrease  of  slightly  less  than  seven-tenths  of  1  per  cent. 

Tolls  amounted  to  $27,127,376.91,  as  compared  with  $26,944,499.77 
in  the  fiscal  year  1928,  a  gain  of  $182,877.14,  or  seven-tenths  of  1  per 
cent.  Including  launches,  which  paid  $1,512.39  in  1929  and  $1,109.34 
in  1928,  the  grand  total  of  tolls  was  $27,128,889.30  in  1920  and 
$26,945,609.11  in  1928,  a  difference  of  $183,280.19. 

Cargo  carried  through  the  canal  in  the  fiscal  year  1929  aggregated 
30,663,006  tons,  a  gain  of  1,032,297  tons,  or  3.48  per  cent  over  the 
previous  record,  set  in  the  fiscal  year  1928. 
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The  continued  growth  of  traffic  has  emphasized  the  importance  of 
providing  for  a  greater  future  traffic.  Substantial  work  was  done 
during  the  past  year  on  the  preliminary  operations  necessary  to  the 
first  move  for  increasing  the  capacity  of  the  canal,  namely,  the  con- 
struction of  the  Madden  Dam  at  Alhajuela  for  impounding  addi- 
tional water  storage  for  lockages  and  the  maintenance  of  the  summit 
level  during  the  dry  seasons. 

It  is  the  duty  of  the  canal  administration  to  make  careful  studies 
of  the  potential  capacity  of  the  canal  and  of  the  growth  of  traffic  in 
relation  to  the  canal's  capacity  in  order  that  data  may  be  available 
for  determination  of  policy  as  to  future  construction.  A  concise 
summary  of  the  factors  governing  the  capacity  of  the  canal  and  of 
probable  growth  of  traffic  is  presented  in  section  3  under  the  subject 
of  "Administrative  problems."  Other  elements  on  which  future 
action  is  considered  include  the  continued  deepening  and  widening 
of  parts  of  the  channel ;  construction  of  the  third  flight  of  locks  to 
parallel  the  present  twin  flights;  the  transfer  of  dredging  head- 
quarters, ships,  and  moorings  to  Gamboa  to  place  them  on  the  Gatun 
Lake  side  of  possible  slides  in  Gaillard  Cut;  construction  of  addi- 
tional quarters  to  house  the  canal  force,  a  large  proportion  of  which 
is  now  compelled  to  rent  quarters  outside  of  the  Canal  Zone;  a 
system  of  retirement  or  pensioning  which  will  make  possible  the 
maintenance  of  a  personnel  physically  well  fitted  to  meet  the  rather 
high  requirements  involved  in  the  prompt  and  reliable  handling  of 
traffic  and  supplying  needs  in  connection  therewith;  and  highway 
construction,  required  not  only  for  the  more  effective  operation  of 
the  canal  but  as  an  obligation  to  the  Republic  of  Panama. 

BUSINESS  OPERATIONS 

In  addition  to  the  maintenance  and  operation  of  a  passage  between 
the  oceans  for  vessels,  the  Panama  Canal,  working  in  conjunction 
with  the  Panama  Railroad  Co.,  carried  on  extensive  accessory  opera- 
tions. These  included  repair  facilities;  bunker  stations;  the  sale  of 
foodstuffs,  ships'  chandlery,  and  miscellaneous  supplies;  the  opera- 
tion of  hotels;  the  service  of  a  railroad  across  the  Isthmus;  and  of 
a  steamship  line  plying  between  the  United  States  and  the  Canal 
Zone  for  the  purpose  of  bringing  supplies  and  transporting  em- 
ployees. All  of  these  services  are  under  coordinated  centralized  con- 
trol, which  tends  to  economy  and  smooth  and  reliable  service  to  ships. 
Other*  important  functions  of  administration  and  government  are  all 
embraced  under  the  single  organization  of  the  Panama  Canal  and 
under  the  direct  control  of  the  governor,  namely,  public  health; 
quarantine;  immigration  service,  customs,  post  offices;  schools;  police 
and  fire  protection;  construction  and  maintenance  of  roads,  streets, 
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and  water-supply  service;  hydrographic  and  meteorological  observa- 
tions and  steamship  inspections,  aids  to  navigation,  control  of  air- 
craft, etc. 

NET  REVENUE  OF  THE  CANAL  AND  ITS  AUXILIARIES 

The  net  income  from  tolls  and  other  miscellaneous  receipts  known 
as  "  canal  revenue  "  was  $17,729,775.01  for  the  fiscal  year  1929,  as 
compared  with  $18,224,844.86  for  the  fiscal  year  1928,  $15,611,093.80 
for  1927,  $15,151,668.06  for  1926,  and  $13,465,924.72  for  1925. 

The  net  profits  of  auxiliary  business  operations  conducted  directly 
by  the  Panama  Canal,  the  most  important  of  which  are  the  mechan- 
ical shops,  material  storehouses,  and  fuel-oil  plants,  totaled  $737,- 
850.26,  as  compared  with  $736,719.43  in  1928,  $876,536.80  in  1927, 
$841,310.29  in  1926,  and  $765,916.85  in  1925. 

The  net  profits  of  operations  of  the  Panama  Railroad  Co.,  exclu- 
sive of  the  Panama  Railroad  Steamship  Line,  but  including  commis- 
saries, docks,  coaling  plants,  cattle  industry,  and  cold-storage  plants, 
were  $1,693,873.17,  as  compared  with  $1,600,283.61  for  1928,  $1,644.- 
189.37  for  1927,  $1,347,887.33  for  1926,  and  $1,525,910.13  for  1925. 

Total  net  revenue  for  the  year  1929  from  all  sources,  exclusive  of 
the  Panama  Railroad  Steamship  Line,  was  $20,161,498.44,  as  com- 
pared with  $20,561,847.90  in  1928,  $18,131,819.97  in  1927,  $17,340,- 
865.68  in  1926,  and  $15,757,751.70  in  1925. 

The  aggregate  net  revenue  from  all  sources  (exclusive  of  the 
Panama  Railroad  Steamship  Line)  was  less  by  $400,349.46  in  1929 
than  in  1928,  a  decrease  of  1.95  per  cent  ($20,161,498.44  compared 
with  $20,561,847.90).  The  decrease  occurred  in  the  net  income  in 
the  account  of  canal  operations  and  business  operations  ($10,287,- 
109.33  for  1929  compared  with  $10,835,925.75  in  1928)  in  the  amount 
of  $548,816.42,  which  was  due  principally  to  increased  canal  ex- 
penses. This  decrease  was  offset  in  part  by  greater  earnings  of  the 
Panama  Railroad  activities. 

The  increase  in  canal  expenses  was  due  principally  to  the  quad- 
rennial overhaul  of  the  Pacific  locks,  at  a  cost  of  $680,000.  The 
Atlantic  and  Pacific  locks  are  overhauled  on  alternate  odd  years, 
the  Atlantic  locks  being  due  for  overhaul  in  1931  and  Pacific  locks 
again  in  1933. 

The  Panama  Canal  has  gone  through  another  successful  year  of 
operation  and  has  prospects  of  continued  success  if  it  shall  continue 
to  be  managed  under  the  same  general  principles  as  have  been  applied 
during  its  nearly  15  years  of  service.  Considering  the  capital  in- 
vested and  accumulated  interest  on  the  investment,  the  present  total 
capital  liability  is  such  that  the  canal  is  not  as  yet  earning  the  annual 
interest  charge  at  4  per  cent,  the  current  borrowing  rate  of  the 


4  REPORT  OF   GOVERNOR    OF   THE   PANAMA   CANAL 

Treasury  of  the  United  States.  For  this  reason  and  others,  including 
the  necessity  of  extensive  additional  expenditures  in  order  to  bring 
the  canal  to  its  highest  efficiency,  it  would  appear  that  at  present 
there  is  no  justification  for  reduction  in  the  rates  of  tolls. 

SERVICES  RENDERED  BY  THE  CANAL  TO  SHIPPING 

The  most  important  items  of  the  business  of  the  canal  and  its 
adjuncts,  covering  principal  services  to  shipping,  are  expressed 
numerically  in  the  following  table,  which  presents  a  comparison  of 
the  activities  during  the  fiscal  year  1929  with  the  two  years  immedi- 
ately preceding : 


Transits  of  the  canal  by  ships  paying  tolls 

Free  transits 

Total  transits  of  ocean  vessels 

Average  daily  transits: 

Commercial  traffic __ 

Free  traffic .. 

Total 

Number  of  lockages  during  year: 

Gatun  Locks 

Pedro  Miguel  Locks 

Miraflores  Locks. . 

Average  lockages  per  day: 

Gatun 

Pedro  Miguel 

Miraflores 

Tolls  levied  on  ocean  vessels 

Transits  of  launches  not  included  above 

Tolls  on  launches  not  included  above... 

Total  tolls 

Cargo  passing  through  canal,  tons. 

Net  tonnage  (Panama  Canal  measurement)  of  transiting 

commercial  vessels.. 

Cargo  per  net  ton  of  ocean  vessels,  including  those  in 

ballast 

Average  tolls  per  ton  of  cargo,  including  vessels  in  ballast. 

Calls  at  canal  ports  by  ships  not  transiting  canal — 

Cargo  handled  at  ports  (tons) 

Coal,  sales  and  issues  (tons) — 

Coal,  number  of  ships  served  other  than  vessels  operated 

by  the  Panama  Canal 

Fuel  oil  pumped  (barrels) 

Fuel  oil,  number  of  ships  served  other  than  vessels 

operated  by  the  Panama  Canal 

Ships  repaired,  other  than  Panama  Canal  equipment 

Ships  dry-docked,  other  than  Panama  Canal  equipment. 

Provisions  sold  to  ships  (commissary  sales) 

Chandlery  sold  to  ships  (storehouse  sales) 


Fiscal  vear 
1927 


5,475 
597 


6,072 


Fiscal  year 
1928 


6, 456 
503 


Fiscal  year 
1929 


6,413 
616 


6,959 


15.000 
1.636 


5,467 
5,783 
5,691 

14.9 
15.8 
15.6 

$24,228,830.11 

193 

$1,  235. 18 

$24,  230, 065. 19 

27,  748,  215 

26,  227, 815 

1.  0579 

0.  87317 

1,061 

1, 150, 807 

372,461 

907 
16,  350,  399 

2,874 

911 

120 

$1, 308,  520.  02 

134, 106.  36 


17.  639 

1.374 


7,029 


17.  570 
1.688 


19.  013 


6,314 
6,642 
6,577 

17.3 

18.1 

18.0 

$26, 944, 499.  77 

155 

$1, 109.  34 

$26,945,609.11 

29,  630,  709 

29, 458, 634 

1.  0058 

0.  90934  i 

1,123 

1,336,511 

340,  774 

964 
15, 977,  648 

2,678 

1,093 

131 

$1, 429,  647.  35 

149,  055.  47 


19.  258 


6,289 
6,473 
6,325 

17.2 

17.7 

17.3 

$27,  127,  376.  91 

167 

$1,  512.  39 

$27, 128, 889.  30 

30,  663, 006 

29, 837, 794 

1. 0276 

0.  88469 

1,089 

1, 559, 309 

305, 434 

935 
12,951,710 

2,358 

1,078 

156 

$1,  703, 986.  72 

144, 937.  36 


SECTION  I 

CANAL  OPERATION  AND  TRADE  VIA  PANAMA 
TRAFFIC   IN   1929 

Commercial  traffic  through  the  Panama  Canal  during  the  fiscal 
year  ended  June  30,  1929,  established  new  high  records  for  the 
amount  of  tolls  collected,  tons  of  cargo  carried,  and  tonnage  of  ves- 
sels (with  the  exception  of  United  States  net).  The  increases  in 
tolls  and  ship  tonnage  were  rather  small,  but  the  amount  of  cargo 
carried  increased  over  a  million  tons.  The  increase  in  cargo  tonnage 
was  directly  attributable  to  a  heavy  gain  in  the  movement  from 
Atlantic  to  Pacific. 

The  number  of  commercial  vessels  passing  through  the  waterway 
in  the  fiscal  year  1929  was  6,413.  This  was  43  less  (or  the  equivalent 
of  two  and  one-half  days  of  normal  traffic)  than  the  number  making 
the  transit  in  1928,  which  still  stands  as  the  record  year  for  the  num- 
ber of  commercial  transits.  The  average  daily  number  of  transits  in 
1929  was  17.57,  as  compared  with  17.63  in  1928.  Transits  of  naval 
vessels  and  other  public  vessels  of  the  United  States,  public  vessels 
of  the  Republics  of  Panama  and  Colombia,  and  vessels  transiting 
solely  for  repairs,  none  of  which  paid  tolls,  numbered  616  during 
1929,  as  compared  with  503  in  1928.  Combining  the  two,  there  were 
7,029  transits  of  seagoing  vessels  during  1929,  as  compared  with  6,959 
in  1928,  or  daily  averages  of  19.26  and  19,  respectively. 

The  net  tonnage,  Panama  Canal  measurement,  of  the  6,413  com- 
mercial vessels  transiting  in  1929  was  29,837,794.  Tolls  levied 
amounted  to  $27,127,376.91,  and  the  cargo  carried  aggregated  30,663,- 
006  long  tons. 

The  majority  of  the  principal  trade  routes  in  so  far  as  the  number 
of  transits  was  concerned  showed  very  little  change  as  compared  with 
1928.  A  slight  decline  occurred  in  the  United  States  intercoastal 
traffic  and  in  the  trade  between  Europe  and  North  America.  This 
was  offset  by  small  increases  on  the  United  States-South  America, 
Europe-South  America,  and  the  United  States-Far  East  routes. 
Cargo  tonnage  over  these  routes  was  as  great  as  or  greater  than  the 
tonnage  in  1928,  with  the  exception  of  the  trade  between  the  east 
coast  of  United  States  and  west  coast  of  Canada,  which  showed  a 
decrease. 
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Commercial  traffic  figures  for  each  fiscal  year  since  the  canal  was 
opened  to  navigation  are  shown  in  the  table  below : 


• 

Number 
of  transits 

Panama 
Canal  net 
tonnage 

Tolls 

Tons  of 
cargo 

Fiscal  year  ended  June  30— 

1915  1 

1,075 
758 
1,803 
2,069 
2,024 
2,478 
2,892 
2,736 
3,967 
5,230 
4,673 
5,197 
5,475 
6,456 
6,413 

3, 792,  572 

2, 396, 162 

5,  798, 557 

6, 574, 073 

6, 124, 990 

8, 546, 044 

11,415,876 

11, 417, 459 

18, 605,  786 

26, 148, 878 

22, 855, 151 

24,  774, 591 

26,  227, 815 

29, 458,  634 

29, 837, 794 

$4, 367,  550.  19 

2, 408, 089.  62 

5,  627,  463.  05 

6, 438, 853. 15 

6, 172, 828.  59 

8, 513, 933.  15 

11,  276, 889. 91 

11, 197, 832.  41 

17,  508,  414. 85 

24, 290, 963.  54 

21, 400, 523.  51 

22, 931, 055. 98 

24,228,830.11 

26, 944, 499.  77 

27, 127, 376.  91 

4,888,454 

3, 094, 114 

7, 058, 563 

7, 532, 031 

6, 916,  621 

9, 374, 499 

11, 599,  214 

10, 884, 910 

19,  567, 875 

1916' 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

26, 994,  710- 
23  958,836 

1925 

1926 

26,  037, 448 

1927 

27,  748,  215 
29, 630, 709 
30, 663,  006 

1928 

1929 

Total 

53, 246 

233, 974, 382 

220, 435, 104.  74 

245,949,205 

1  Canal  opened  to  traffic  Aug.  15,  1914. 

'  Canal  closed  to  traffic  approximately  7  months  of  fiscal  year  by  slides. 

Commercial  traffic  was  fairly  uniform  throughout  the  year.  By 
months,  the  number  of  transits  ranged  between  487  in  September 
and  603  in  January,  a  difference  of  116  vessels  and  of  3.22  in  daily 
average  transits.  The  603  transits  during  January  was  the  greatest 
number  of  commercial  transits  in  any  month  since  the  opening  of 
the  canal.  The  monthly  average  of  transits  was  534,  as  compared 
with  538  for  the  previous  year.  Monthly  transits  and  tolls,  with 
daily  averages,  for  commercial  vessels  only,  were  as  follows: 


Month 


Total  for  month 


Transits 


Tolls 


Daily  averages 


Transits        Tolls 


1928 

July 

August 

September 

October 

November 

December , 

1929 

January 

February , 

March 

April , 

May 

June 

Total 


509 
526 
487 
557 
527 
579 


603 
522 
536 
540 
524 
503 


6,413 


$2, 109, 083. 19 
2, 199, 069. 31 
2,  111,  230.  56 
2,  274, 945. 30 
2,  225, 937. 48 
2, 443, 029. 39 


2,  502, 815. 12 
2,211,961.20 
2, 343, 865.  55 
2, 281, 087.  27 
2,  296,  546.  57 
2, 127, 805. 97 


27, 127, 376. 91 


16.41 
16.97 
16.23 
17.97 
17.57 
18.67 


19.45 
18.64 
17.29 
18.00 
16.90 
16.76 


17.57 


$68, 034. 94 
70, 037.  72 
70,  374.  35 
73, 385.  33 
74, 197. 91 
78, 807. 39 


80, 735. 97 
78, 998. 62 
75, 608.  57 
76, 036.  24 
74,082.15 
70, 926. 87 


74,  321.  68 
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Comparison  by  months  with  traffic  in  the  preceding  fiscal  year  is 
shown  as  follows: 


Month 

Number  of 
vessels 

Panama  Canal  net 
tonnage 

Tons  of  cargo 

Tolls 

1927-28 

1928-29 

1927-28 

1928-29 

1927-28 

1928-29 

1927-28 

1928-29 

July 

509 
543 
540 
567 
559 
589 
540 
547 
542 
531 
508 
481 

509 
526 
487 
557 
527 
579 
603 
522 
536 
540 
524 
503 

2, 406, 955 
2,  513, 614 
2,  532, 942 
2,  585, 752 
2,591,717 
2, 616, 728 
2, 422,  770 
2,460,111 
2,441,077 
2, 384, 491 
2, 274,  612 
2,  227, 865 

2, 318. 395 
2, 437, 246 
2,  295, 053 
2,  515, 380 
2, 468, 297 
2, 698, 140 
2,  771, 280 
2, 428,  530 
2,  567, 961 
2, 488, 176 
2, 496, 905 
2, 352, 431 

2, 450, 468 
2, 429, 947 
2, 397, 753 
2, 717, 646 
2, 488, 882 
2,  573, 828 
2, 372, 061 
2, 660, 425 
2, 428, 662 
2, 473, 884 
2, 497,  588 
2, 139,  565 

2,291,955 

$2,  215,  515. 99 

$2, 109, 083. 19 
2, 199, 069. 31 
2,111,230.56 
2,  274, 945. 30 
2, 225, 937. 48 
2, 443, 029. 39 
2,  502, 815. 12 
2,211,961.20 
2, 343, 865.  55 
2,281,087.27 
2, 296,  546. 57 
2, 127, 805. 97 

2, 425, 336  l  i,  tti,  uw.  oo 
2,313,011  |  2,294,432.34 
2,582,477     2,380,115.97 
2,501,630  1  2,369,267.99 
2,714,987     2,398,459.75 
2,858,835  1  2,212,752.50 
2,550,498  ■  2,253,755.37 
2,743,768  j  2.223,370.57 
2, 719, 668  !  2, 187. 607. 82 
2,536,839  ]  2,118,969.83 
2,424,002  1  2,016,211.09 

September 

November 

December 

February 

Total 

6,456 

6,413 

29, 458, 634 

29, 837, 794 

29, 630,  709 

30, 663, 006  [26, 944, 499.  77 

27,127,376.91 

PROPORTION    OF  TANKER  TRAFFIC 

Tanker  transits  in  1929  totaled  1,083,  as  compared  with  1,121  for 
the  previous  fiscal  year,  a  decrease  of  38,  or  3.39  per  cent.  This  class 
of  traffic  comprised  16.8  per  cent  of  the  total  commercial  transits 
during  the  year,  made  up  19.6  per  cent  of  the  total  Panama  Canal  net 
tonnage,  paid  18.9  per  cent  of  the  tolls  collected,  and  carried  17.9 
per  cent  of  the  cargo  which  passed  through  the  canal. 

As  was  stated  in  the  annual  report  last  year,  tanker  traffic  through 
the  canal  has  declined  from  the  volume  of  1924  and  1927  on  account 
of  the  development  of  oil  fields  on  the  Atlantic  coast  of  the  Americas, 
the  greater  portion  of  which  production  reaches  its  market  without 
transiting  the  canal. 

Transits  of  ships  engaged  in  general  traffic  were  five  fewer  than 
the  number  transiting  in  1928.  With  respect  to  Panama  Canal  net 
tonnage,  tank  ships  decreased  399,706  tons,  while  general  cargo  ves- 
sels increased  778,866  tons,  a  net  increase  on  all  traffic  of  379,160. 
Tolls  collected  from  tank  ships  decreased  $290,804.97,  while  tolls 
collected  from  general  cargo  carriers  increased  $473,682.11,  a  net 
increase  on  all  classes  of  $182,877.14. 

Omitting  transits  of  public  vessels  of  the  United  States  and  other 
vessels  exempt  from  the  payment  of  tolls,  the  number  of  ocean-going 
vessels  transiting  the  canal  daily  averaged  17.6  throughout  the  year. 
Of  this  number  tank  ships  averaged  three  transits  daily,  the  balance 
of  14.6  being  made  up  of  general  cargo  carriers,  passenger  ships, 
warships  of  foreign  nations,  etc. 

In  the  tables  below  the  commercial  traffic  has  been  segregated  to 
show  the  proportion  of  tanker  transits,  tonnage,  and  tolls  as  com- 
pared with  the  corresponding  figures  embracing  all  other  classes  of 
72060—29 -2 
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traffic.     The  figures  are  for  the  fiscal  years  1923  to  1929,  inclusive, 

covering  the  era  of  the  growth  and  decline  of  tanker  traffic : 

* 

Proportion  of  tank  ships  to  total  traffic 


Fiscal  year 

Total  commercial  transits 

Average  daily  transits 

Tankers 

General 

Total 

Tankers 

General 

Total 

1923. 

913 
1,704 
1,079 
1,090 
1.324 
1,121 

96 
95 
89 
82 
81 
81 
99 
82 
96 
82 
101 
99 

3,054 
3,526 
3,594 
4,107 
4,151 
5,335 

413 
431 
398 
475 
446 
498 
504 
440 
440 
458 
423 
404 

3,967 
5,230 
4,673 
5,197 
5,475 
6,456 

509 
526 
487 
557 
527 
579 
603 
522 
536 
540 
524 
503 

2.5 
4.6 
2.9 
3.0 
3.6 
3.0 

3.1 
3.1 
3.0 
2.6 
2.7 
2.6 
3.2 
2.9 
3.1 
2.7 
3.3 
3.3 

8.3 
9.6 

9.8 
11.2 

11.4 
14.6 

13.3 
13.9 
13.2 
15.3 
14.8 
16.0 
16.2 
15.7 
14.2 
15.3 
13.6 
13.4 

10.8 

1924 

14.2 

1925 

12.7 

1926  ..                       

14.2 

1927 

15.0 

1928 

17.6 

1929: 

July 

16.4 

17.0 

16.2 

17.9 

17.5 

18.6 

19.4 

18.6 

17.3 

18.0 

16.9 

16.7 

Total,  1929 

1,083 

5, 330 

6,413 

3.0 

14.6 

17.6 

Proportion  of  tanker  tonnage  to  total  tonnage 


Fiscal  year 

Panama  Canal  net  tonnage 

Percentage  of  total  net  tonnage 

Tankers 

General 

Total 

Tankers 

General 

Total 

1923 

5,  374, 384 
10,  212,  047 

6, 424,  622 
6, 343,  240 
7,624,112 

6,  243, 969 
5, 844,  263 

13,  231, 402 
15, 936,  S3 1 
16,  430,  529 
18,431,351 
18,  603,  703 
23,  214,  665 
23,  993,  531 

18,  605,  786 
26, 148,  878 
22,  855,  151 
24,  774,  591 
26,  227,  815 
29. 458,  634 
29,  837,  794 

28.9 
39.1 
28.1 
25.5 
29.1 
21.2 
19.6 

71.1 
60.9 
71.9 
74.5 
70.9 
78.8 
80.4 

100 

1924 -. 

1925 

1926... _ 

100 
100 
100 

1927          

100 

1928 

100 

1929 

100 

Proportion  of  tolls  from  tank  ships  to  tolls  from  all  vessels 


Tolls  paid  by  shipping  using  canal 

Percentage  of  total  tolls 

Tankers 

General 

Total 

Tankers 

General 

Total 

1923 

$4,  769,  324.  63 
9,071,835.65 
5,  728,  302.  26 

5,  626, 167. 93 

6,  658,  806.  90 
5,436,437.16 
5, 145, 632.  19 

$12,  738,  874. 94 
15,  219,  127.  89 
15,  672,  221.  25 
17,304,888.05 
17,  570,  023.  21 
21,  508,  062.  61 
21,  981,  744.  72 

$17,  508, 199.  57 
24,  290, 963.  54 
21, 400,  523.  51 
22, 931,  055.  98 
24,228,830.  11 
26,  944, 499.  77 
27, 127,  376.  91 

27.2 
37.3 
26.8 
24.4 
27.5 
20.1 
18.9 

72.8 
62.7 
73.2 
75.  6 
72.5 
79.  9 
SI.  1 

100 

1924. 

100 

1925 

100 

1926  .. 

100 

1927 

100 

1928 

100 

1929 

100 

TANKER  CARGOES 

Cargo  carried  through  the  canal  in  tank  ships  decreased  from 
5,829,722  tons  in  1928  to  5,512,481  tons  in  1929,  a  loss  of  317,241  tons, 
or  5.44  per  cent.  Of  the  5,512,481  tons,  5,227,709  tons  were  shipped 
from  the  Pacific  to  the  Atlantic  and  284,772  tons  from  the  Atlantic 
to  the  Pacific.    Of  the  aggregate  tonnage  originating  in  the  Pacific 
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coast  areas,  4,314,841  tons  came  from  California,  717,505  tons  from 
Peru,  and  145,470  tons  from  Ecuador.  The  balance  of  the  Pacific-to- 
Atlantic  tanker  cargo  consisted  of  coconut  oil  and  molasses  origi- 
nating in  the  Philippine  Islands  and  the  Hawaiian  Islands. 

.     NATIONALITY  OP  VESSELS 

Twenty-four  nationalities  were  represented  in  the  commercial 
traffic  passing  through  the  canal  during  the  fiscal  year  1929,  as  com- 
pared with  23  in  the  preceding  year.  Vessels  of  United  States  regis- 
nv  led  in  the  number  of  transits,  as  had  been  the  case  during  the 
preceding  10  years;  from  1915  to  1918,  inclusive,  transits  pf  British 
vessels  exceeded  those  of  any  other  country.  In  all  years  the  greatest 
numbers  have  been  either  British  or  United  States.  Transits  of 
United  States  vessels  were  fewer  by  53  in  1929  than  in  1928,  due  to  a 
decrease  of  ICG  in  the  passages  of  tankers  flying  the  American  flag, 
offset  in  part  by  an  increase  of  113  in  the  transits  of  United  Slates 
general  cargo  carriers. 

Transits  of  British  vessels  also  decreased  in  number,  there  being 
L,783  in  1929  as  compared  with  1,842  in  1928,  a  loss  of  59.  British 
traffic  in  1929  was  affected  largely  by  the  greatly  lessened  wheat 
movement,  the  heavy  shipments  of  which  in  1928  were  responsible  for 
considerable  British  tramp  tonnage  being  routed  through  the  canal. 
German  traffic,  which  has  been  increasing  rapidly  from  year  to 
year,  made  the  largest  gain  during  the  year — from  310  transits  in 
1928  to  402  in  1929,  an  increase  of  86,  or  27.2  per  cent.  The  larger 
part  of  this  increase  was  made  over  the  trade  between  Europe  and 
Xorth  America,  although  there  were  small  gains  in  other  major 
trades  in  which  German  shipping  is  engaged,  viz,  between  Europe 
and  South  America  and  between  the  United  States  and  South 
America- 
Norwegian  shipping  ranked  fourth  with  respect  to  the  number  of 
transits.  The  tonnage  of  cargo  carried  by  vessels  of  this  registry 
was  somewhat  higher  than  that  carried  by  German  vessels. 

Vessels  of  the  United  States  and  Great  Britain  together  made  up 
about  70  per  cent  of  the  total  transits.  The  nationalities  nexf  in 
older.  German  and  Norwegian,  formed  6  per  cent  and  5  per  cent, 
respectively. 

With  respect  to  cargo  carried  through  the  canal,  vessels  of  United 
States  registry  carried  45.9  per  cent  of  the  total:  British  vessels, 
27.2  per  cent:  Norwegian  vessels,  4.9  per  cent;  German  vessels,  4  8 
per  cent:  Japanese  vessels,  3.2  per  cent;  Swedish  vessels,  2.8  per 
cent;  Dutch  vessels,  2.3  per  cent;  and  French  vessels.  1.7  per  cent. 
Combined,  the  vessels  of  these  eight  nations  carried  almost  '.»•">  per 
cent  of  all  cargo  that  passed  through  the  canal  during  the  past 
fiscal  year. 
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Cargo  tonnage  carried  under  the  United  States  flag  was  slightly 
less  in  1929  than  in  1928.  Vessels  of  Great  Britain,  despite  decreased 
transits,  showed  an  increase  in  cargo  tonnage  carried.  Other  in- 
creases were  made  by  vessels  of  Norwegian,  German,  Swedish,  and 
Dutch  registry,  while  those  of  Japanese  and  French  registry  showed 
decreases. 

The  cargo  tonnage  carried  under  the  flags  of  the  leading  maritime 
nations  contributing  to  canal  traffic  during  the  past  five  years  is 
shown  in  the  following  tabulation : 

Tons  of  cargo  carried 


United  States 

British 

Norwegian 

German 

Japanese 

Swedish 

Dutch.. 

French 

Remaining  combined 

Total 


13, 080,  200 
5, 917, 058 
842,  708 
830,  512 
946, 916 
282, 447 
619,017 
481,  526 
958,  452 


23, 958, 836 


1926 


13, 710,  956 

6,  750, 843 

1, 051,  276 

885, 007 

667, 982 

636, 266 

552,  741 

398,  393 

1,  383, 984 


26, 037, 448 


1927 


15, 242, 156 

6, 436,  785 

1, 052,  453 

973,  741 

1, 036,  786 

652, 173 

571, 700 

530, 026 

1, 252, 395 


27, 748, 215 


1928 


14,  248, 735 

8, 075, 022 

1,  268, 124 

1, 185, 421 

1,041,166 

705, 154 

637, 178 

600, 421 

1,  869, 488 


29, 630, 709 


1929 


2, 


075,  731 
331,  221 
505, 366 
482, 279 
980, 041 
845,  664 
695, 956 
530, 763 
215, 985 


30,  663, 006 


The  following  tabulation  shows  for  the  fiscal  year  1929  by  nation- 
ality the  transits,  vessels'  tonnage,  tolls,  and  tons  of  cargo  carried : 

Commercial  traffic  through  the  Panama  Canal,  fiscal  year  1929,  by  nationality 

of  vessels 


Nationality 


Trans- 
its 


Tonnage 


Panama 
Canal,  net 


United 

States 

equivalent 


Registered 


Gross 


Net 


Tolls 


Tons  of 
cargo 


Argentine 

Belgian 

British 

Chilean 

Colombian 

Costa  Rican.. 

Cuban. 

Danish 

Danzig. 

Dutch.. 

Finnish 

French 

German 

Greek 

Italian 

Japanese 

Mexican 

Norwegian 

Panaman 

Peruvian 

Spanish 

Swedish 

United  States. 
Yugoslavian.. 

Total: 
1929. 
1928. 
1927 


1 

17 

1,783 

31 

101 

1 

1 

101 

30 

149 

7 

115 

402 

67 

83 

155 

1 

340 

47 

48 

32 

144 

2,700 

57 


6,413 
6,456 
5,475 


(0 

89, 695 

8, 994,  526 

130, 599 

39,  032 

39 

194 

416,985 

187, 403 

690,  608 

16,  314 

534,  505 

1, 405,  385 

261,  540 

492, 472 

775, 005 

(') 

1,  280, 184 

113,097 

109, 100 

117,528 

618,  558 

13,  325,  753 

239,  272 


(') 

73, 360 

6,  757,  674 

97, 948 

34,  725 

39 

194 

315,  372 

156,  651 

485, 069 

14,513 

422,  359 

9S3,  361 

191,618 

369, 112 

661, 902 

(') 

964, 441 

79,  575 

61,  774 

97, 902 

455,  728 

10,  375, 012 

185,  518 


0) 

115,  276 

11, 056,  382 

199,  243 

59,  151 

78 

176 

498, 465 

265,  773 

810, 169 

17,  733 

676, 780 

1,  649,  844 

298,  205 

624, 404 

9S0, 177 

P) 

1, 586, 118 
142,  786 
159,  375 
160, 144 

1, 104,  826 

16,765.317 

294, 370 


(') 

68,  361 

6,  803,  306 

109, 750 

35,  741 

39 

136 

314,  726 

150, 043 

484, 182 

13,  831 
413,  544 
988,  903 
185, 132 
378, 758 
649, 152 

(') 
954,  362 

90, 748 

82, 512 

98, 036 

547, 120 

10,  345.  886 

186, 049 


$1, 

83, 

8,025. 

136 

41, 


379, 
167, 
595, 
16, 
532, 
1,  222, 
218, 
446, 
810, 

1, 122, 
91, 

77, 

116, 

520, 

12,  299, 

220, 


274.  50 
757.04 
045.  81 
663. 49 
652.  43 
27.25 
242.50 
383. 44 
731.  28 
905.  62 
860. 00 
777.  65 
181.  38 
427.  77 
623.  34 
215. 74 
613.  50 
895, 34 
133.  63 
183.  43 
720.  34 
155.  43 
584.  70 
319.  30 


101,  419 

8,  331,  221 

98,  584 

38, 262 


20 

518, 452 
183,  844 
695, 956 
25,  000 
530,  763 
1, 482, 279 
299, 104 
334, 483 
9S0, 041 


1, 505,  366 

97,  644 

69, 573 

95, 405 

845,  664 

14, 075,  731 

354, 195 


29, 837,  794 
29, 458, 634 
26,  227,  815 


22,  793,  847 
22, 863, 796 
20,  565,  596 


37, 464,  792 
37,  202, 874 
33, 555, 817 


22,  900,  317 
22, 847,  689 
20,  618, 253 


27, 127, 376.  91 
26, 944, 499.  77 
24,228,830.11 


30, 663, 006 
29,  630, 709 
27, 748, 215 


1  Displacement,  tonnage. 
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VESSELS    ENTITLED   TO   FREE   TRANSIT    AND    LAUNCHES    OF    LESS    THAN    120 
TONS  NET  MEASUREMENT 

Naval  and  other  vessels  owned  and  operated  in  the  Government 
service  of  the  United  States,  Panama,  and  Colombia,  and  vessels 
transiting  the  canal  solely  for  repairs  at  the  Balboa  shops,  are  exempt 
from  the  payment  of  tolls,  and  such  vessels  are  not  included  in  the 
transit  statistics  in  the  preceding  sections.  They  accounted  for  the 
following  additional  transits  in  the  fiscal  year  1929:  Public  vessels 
of  the  United  States,  553;  public  vessels  of  Panama,  21;  public 
vessels  of  Colombia,  2;  vessels  transiting  for  repairs,  40;  or  a  total 
of  616.     These  vessels  carried  a  total  of  119,143  tons  of  cargo. 

If  charges  at  commercial  rates  had  been  made  against  the  553 
public  vessels  of  the  United  States  that  transited  the  canal  without 
payment  of  tolls,  the  revenue  from  tolls  would  have  been  increased 
by  approximately  $1,031,272.17  during  the  year.  Tolls  on  the  21 
Panaman  Government  and  2  Colombian  Government  vessels  and  the 
40  transiting  for  repairs  would  have  amounted  to  approximately 
$48,024.77. 

Launches  of  less  than  20  tons  measurement  are  also  excluded  from 
the  statistics  of  commercial  traffic,  although  they  are  not  exempt 
from  the  payment  of  tolls.  The  number  of  these  transiting  the  canal 
during  the  year  was  167,  and  tolls  aggregating  $1,512.39  were  col- 
lected for  their  passage. 

TRADE  ROUTES  AND  CARGO 

An  analysis  of  the  cargo  movement  during  the  past  fiscal  year 
indicates,  as  in  previous  years,  a  preponderance  of  trade  to  and  from 
the  west  coast  of  North  America.  In  the  Atlantic-to-Pacific  traffic 
approximately  66  per  cent  of  the  total  cargo  through  the  canal  dur- 
ing the  year  originated  on  the  east  coast  of  North  America  and 
about  45  per  cent  was  destined  to  points  on  the  west  coast  of  that 
continent.  In  trade  in  the  opposite  direction,  62.6  per  cent  of  the 
total  came  from  the  west  coast  of  North  America  and  about  56  per 
cent  was  destined  to  the  east  coast  of  North  America. 

As  will  be  noted  in  the  table  following,  while  the  cargo  tonnage 
moving  in  the  United  States  intercoastal  trade  increased  slightly 
during  the  year,  a  loss  of  some  570,000  tons  occurred  in  the  move- 
ment from  the  Pacific  to  the  Atlantic  over  this  route,  due  primarily 
to  curtailment  in  shipments  of  mineral  oils  and  lumber.  Heavy 
shipments  of  iron  and  steel  goods  were  largely  instrumental  in  the 
expansion  of  the  trade  in  the  opposite  direction  on  this  route. 

In  the  trade  between  North  America  (United  States  and  Canada) 
and  Europe,  which  has  been  increasing  rapidly  from  year  to  year, 
onlv  a  slight  increase  in  cargo  movement  occurred  during  the  vear 
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1929.  Although  the  majority  of  the  products  constituting  the  east- 
bound  movement  of  this  trade,  such  as  canned  goods,  fresh  and  dried 
fruits,  lumber,  barley,  and  mineral  oils,  showed  increases  during  the 
year  a  loss  of  some  670,000  tons  of  wheat,  as  compared  with  the 
previous  year,  offset  practically  all  of  the  increase  in  shipments  of 
the  other  commodities. 

The  trades  between  the  east  coast  of  the  United  States  and  South 
America,  Europe  and  South  America,  United  States  and  Far  East, 
and  Europe  and  Australasia  all  showed  increases  in  both  directions. 

The  trade  between  the  west  coast  of  Canada  and  the  east  coast 
of  the  United  States  was  the  only  leading  trade  which  decreased  in 
cargo  tonnage  during  the  year.  Although  there  was  a  small  increase 
in  the  Atlantic-to-Pacific  movement  that  in  the  opposite  direction  de- 
creased over  140,000  tons,  owing  to  the  lightened  lumber  shipments 
between  these  areas. 

In  the  following  table  the  volume  of  cargo  tonnage  moving  over  8 
of  the  principal  trade  routes  is  shown  for  the  past  four  years.  Ap- 
proximately 91  per  cent  of  the  total  cargo  routed  through  the  canal 
during  the  past  year  passed  over  these  routes : 

Cargo  shipments  through,  the  Panama  Canal  during  the  past  {our  fiscal  n<:<(rs, 
segregated  by  principal  trade  routes 


Trade  route 

Tons  of  cargo 

1926 

1927 

1928 

1929 

United  States  intercoastal: 

2, 435,  748 
7,  633,  856 

2,  638,  786 
7, 921,  719 

2, 401, 872 
7, 665,  520 

3, 022,  960 
7, 096,  068 

Pacific  to  Atlantic 

Total.. 

10,069,004 

10,  560,  505 

10, 067,  392 

10,119,028 

Europe  and  United  States  and  Canada: 

Atlantic  to  Pacific 

701,  9S6 
3,  013, 325 

758,  243 
3,  722,  957 

831,  373 

5, 181,  619 

885,  886 

5, 154,  944 

Total 

3,715,311 

4,  481,  200 

6,  012. 992 

6, 040,  830 

East  coast  United  States  and  west  coast  South  America: 

423, 730 
2,816,346 

412, 835 
2,518.611 

377,  96S 
2,  840,  510 

439,  645 

Pacific  to  Atlantic 

2, 998,  766 

Total. 

3,  240, 076 

2, 931, 446 

3, 218,  478 

3,  438,  411 

Europe  and  South  America: 

Atlantic  to  Pacific 

783,  007 
1,  612,  733 

623,  030 
1,  326,  573 

787,  214 
2,  118,  251 

873,  369 

Pacific  to  Atlantic 

2, 423,  728 

Total 

2, 395,  740 

1,  949,  603 

2,  905,  465 

3,  297,  097 

United  States  and  Far  East: 

Atlantic  to  Pacific 

1,421,214 
333, 834 

1,  576, 151 
407,  313 

1,562,  112 
504, 163 

1,927,216 

649,  102' 

Total 

1, 755, 048 

1, 983, 464 

2,  066,  275 

2,  576, 318 

Europe  and  Australasia: 

543, 825 
556, 871 

539,  792 
493,  425 

595,985 

554,  678 

609, 190* 

583,  738 

Total.   

1, 100,  696 



1,  033,  217 

1,150,663 

1, 192,  928 
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Cargo  shipments  through  the  Panama  Canal  during  the  past  four  fiscal  years, 
segregated  by  principal  trade  routes — Continued 


Tons  of  cargo 

Trade  route 

1926 

1927 

1928 

1929 

United  States  and  Australasia: 

727,  406 
33, 087 

796,  161 

33,  758 

580, 883 
57,  927 

569,119 

97,291 

Total. 

7fi0,  493 

828, 919 

638, 810 

666, 410 

East  coast  United  States  and  west  coast  Canada: 

199, 175 
651, 969 

267,  895 
658, 959 

216, 943 
514,  233 

230,902 

373,  216 

Total - -- 

851, 144 

926, 854 

731, 176 

004, 118 

Miscellaneous  routes  and  sailings: 

801,006 
1,  348, 330 

971,434 
2, 081, 573 

955,  784 
1, 883, 674 

1,  324,  233 

1, 403,  633 

Total 

2, 149, 336 

3, 053, 007 

2, 839, 458 

2,  727,  866 

Total  traffic,  all  routes: 

8, 037,  097 
18, 000,  351 

8,  583,  327 
19, 164, 888 

8, 310, 134 
21,  320,  575 

9,  882,  520 

20, 780, 486 

Total 

26,  037, 448 

27,  748,  215 

29,  630,  709 

30, 663, 006 

PRINCIPAL  COMMODITIES 

Precise  statistics  of  all  commodities  passing  through  the  canal  are 
not  kept  because  it  is  not  required  that  complete  manifests  of  cargo 
carried  by  vessels  be  submitted  at  the  canal.  In  lieu  of  a  manifest 
the  master  of  each  vessel  is  required  to  file  a  briefly  itemized  state- 
ment, listing  the  principal  items  of  cargo  carried,  and  showing  their 
ports  of  origin  and  destination.  These  cargo  declarations  are  the 
basis  of  the  commodity  statistics.  Except  for  commodities  commonly 
shipped  in  bulk,  such  as  mineral  oils  carried  in  tank  ships,  wheat, 
lumber,  nitrate,  etc.,  shipments  of  various  goods  are  likely  to  be  in 
excess  of  the  aggregate  tonnage  of  those  reported  during  the  year 
and  shown  in  the  annual  summary,  because  there  is  a  natural  tendency 
not  to  list  small  miscellaneous  shipments  but  to  include  them  under 
the  head  of  "  General  cargo  "  ;  not  infrequently  no  other  classification 
is  made  of  entire  cargoes  carried  by  vessels.  Subject  to  errors  aris- 
ing from  this  source,  the  tonnage  of  the  principal  commodities 
shipped  through  the  canal  during  the  past  four  years  is  shown  in 
the  following  table: 
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Commodity  movement 

ATLANTIC   TO   PACIFIC 


Commodity 


Fiscal  year  ended  June  30— 


1928 


1927 


Manufactures  of  iron  and  steel 

Mineral  oils 

Cement _ 

Cotton 

Phosphates 

Tinplate... 

Automobiles  (exclusive  of  accessories) 

Railroad  material 

Sulphur 

Coal  and  coke 

Paper 

Machinery 

Sugar 

Textiles 

Tobacco 

Canned  goods  (fish,  fruit,  vegetables,  etc.) . 

Ammonia. 

Slag. 


Asphalt... 

Iron  (metal) 

Automobile  accessories. .. 

Scrap  metal 

Flour 

Chemicals 

Glass  and  glassware 

Salt. 

Agricultural  implements. 

Creosote 

Bananas 

Coffee 

Lumber 

Rosin 

All  other 


Long  tons 
2,  349,  566 
806,  744 
379,  968 
331,  652 
281, 168 
261,  899 
250,  688 
239,  074 
238,  231 
227,  883 
224,  276 
188, 442 
150,  402 
137,  886 
129,433 
121,472 
108,  862 
96,  894 
93,806 
92,  992 
90,  577 
83,829 
79, 351 
77,  286 
73,  757 
59,  643 
57, 195 
56,  636 
55,  979 
55,  002 
50,  448 
45, 129 
2,  3S6,  350 


Total. 


9,  882,  520 


Long  tons 
1,  855,  532 
717,  080 
280,  032 
259,  225 
198,  826 
'143, 610 
124,  553 
188,  561 
207,  257 
252,  740 
183,263 
215,334 
44,  951 
124,  658 
78, 943 
87, 136 
91,  776 
84, 797 
82,  350 
40, 109 
49,  052 
48, 168 
24,  010 
52, 493 
61,  434 

35,  374 
60,  895 
55,  682 
44,616 
69, 135 
33, 402 

36,  456 
2, 478,  684 


8, 310,  134 


Long  tons 
1, 971,  964 
649,  379 
222,  817 
361,  241 
183,  521 
194,111 
127, 882 
189,858 
211,625 
186,  522 
150,  722 
172,  150 
282,  912 
91, 967 
81.457 
44, 192 
134,  977 
30, 064 
60,  586 
60,  216 
53,  064 
23,  354 
18,  702 
48, 479 
53,  119 
34, 122 
52, 438 
38,911 
7,835 
54,018 
14,  608 
28, 079 
2, 748, 435 


8,  583,  327 


PACIFIC  TO  ATLANTIC 


Mineral  oils 

Lumber 

Nitrate 

Wheat 

Ores  (principally  iron) 

Canned  goods  (fish,  fruit,  vegetables,  etc.) 

Sugar 

Metals,  various 

Food  products  in  cold  storage  ' 

Fruit,  dried 

Barley 

Fruit,  fresh 

Beans.. 

Wool 

Coffee 

Copra 

Rice 

Flour I. ..I 

Cotton 

Borax .* 

Coconut  oil 

Skins  and  hides 

Paper 

Pulp. 

Oats 

All  other 

Total 


5, 197, 813 

5,  619,  076 

7, 143, 165 

3,311,875 

3,  673, 832 

3,139,113 

2,  554,  565 

2,  565,  572 

1, 174, 384 

2,  365, 555 

3, 035, 884 

1,477,376 

1,  750,  548 

1, 600,  483 

1,  648,  862 

921,217 

771,793 

714,696 

717,  931 

577,  781 

427,  035 

671,  500 

626,  683 

508, 807 

315,675 

2S8,  952 

245, 520 

304, 956 

272,  644 

200,  433 

260, 142 

237,  262 

344,  341 

211,854 

93, 457 

97, 969 

154,  782 

127, 168 

73,  569 

150,712 

167,931 

129,906 

136,  369 

132,862 

113,313 

119,586 

83, 143 

81,  685 

113,606 

47, 756 

71, 870 

110, 183 

112,191 

90, 988 

109,825 

95,  724 

107,311 

74,  089 

86, 933 

56,  091 

68,  206 

29, 862 

25, 595 

66, 158 

73,  587 

58, 976 

62, 191 

49, 657 

23,  549 

49,623 

14,  734 

3,099 

44,115 

64, 388 

73,  515 

937,  410 

871,220 

1, 133,  720 

20,  780,  486 

21, 320,  575 

19, 164, 888 

1  Does  not  include  fresh  fruit. 


Total  cargo  from  the  Atlantic  to  the  Pacific  during  the  year  showed 
an  increase  of  1,572,386  tons,  as  compared  with  the  fiscal  year  1928, 
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and  an  increase  of  816,586  tons  over  the  previous  high  record  for  a 
year's  cargo  tonnage  passing  through  the  canal  from  the  Atlantic 
to  the  Pacific  (calendar  year  1928).  Of  the  17  commodities  shown 
in  the  foregoing  tabulation  having  a  total  of  100,000  tons  or  more 
through  the  canal  in  1929,  15  show  increases  and  2  decreases.  Manu- 
factures of  iron  and  steel,  the  commodity  of  the  heaviest  tonnage 
from  the  Atlantic  to  the  Pacific,  increased  494,034  tons,  the  larger 
part  of  which  gain  was  in  the  United  States  intercoastal  trade.  Ship- 
ments of  automobiles  increased  126,135  tons,  more  than  doubling  the 
shipments  of  the  previous  fiscal  year.  The  trades  contributing  to  the 
larger  portion  of  the  increase  in  automobile  shipments  were  from  the 
United  States  to  Australasia,  from  the  east  coast  United  States  to 
the  west  coast  of  South  America,  and  from  the  United  States  to  the 
Far  East,  in  order  named.  Another  heavy  increase  was  that  of 
sugar — from  44,951  tons  in  1928  to  150,402  tons  in  1929 — the  larger 
part  of  which  shipments  originated  in  the  West  Indies,  and  were 
destined  to  the  Far  East  and  Canada. 

The  Pacific-to-Atlantic  cargo  movement  during  1929  decreased 
540,089  tons  from  that  in  the  previous  fiscal  year.  Shipments  of 
wheat,  mineral  oils,  and  lumber,  three  items  of  the  heaviest  tonnage 
for  several  years,  decreased  670,329  tons,  421,263  tons,  and  361,957 
tons,  respectively,  in  comparing  1929  with  1928.  Nitrates  also 
showed  a  slight  decrease,  while  ores  (principally  iron),  one  of  the 
five  larger  commodities,  increased  some  150,000  tons.  Of  the  14 
Pacific-to-Atlantic  commodities  ranging  between  100,000  and  1,000,- 
000  tons  in  1929,  12  increased  and  2  decreased  as  compared  with  the 
previous  fiscal  year.  The  trade  between  North  America  and  Europe 
absorbed  practically  all  of  the  loss  in  wheat  tonnage,  while  the  two 
main  sources  of  mineral  oils  in  the  Pacific  area — California  and  South 
America  (Ecuador  and  Peru) — both  contributed  to  the  loss  in 
mineral-oil  shipments.  The  loss  in  lumber  was  primarily  in  the 
United  States  intercoastal  trade,  and  to  a  smaller  extent  in  the  trade 
between  the  west  coast  of  Canada  and  the  east  coast  of  the  United 
States. 

CLASSIFICATION  OF  VESSELS 

Of  the  6,413  commercial  vessels  transiting  the  canal  during  the  fiscal 
year,  5,142  were  steamers,  1,240  were  motor  ships,  and  the  remaining 
31  were  motor  schooners,  sailing  ships,  barges,  etc.  For  the  past  four 
years  the  proportion  of  each  class  has  been  as  follows : 


1926 

1927 

1928 

1929 

Steamers 

Per  cent 

89.2 

8.5 

2.3 

Per  cent 

85.3 

11.9 

2.8 

Per  cent 

84.8 

13.8 

1.4 

Per  cent 
80.2 

Motor  ships - 

19.3 

.5 

Total 

100.0 

100.0 

100.0 

100.0 
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As  will  be  noted  in  the  above  table,  the  proportion  of  motor  ships 
in  the  traffic  through  the  canal  has  been  increasing  from  year  to 
year.  The  actual  number  of  transits  for  the  past  four  fiscal  years 
has  been  as  follows:  Fiscal  year  1926,  443;  1927,  654;  1928,  890; 
1929,  1.240. 

Of  the  5,142  steamers  transiting-  the  canal  during  the  past  fiscal 
year,  3.293  burned  oil,  1,786  burned  coal,  and  63  were  reported  as 
fitted  for  either  fuel.  For  the  past  four  fiscal  years  the  proportion 
of  each  class  has  been  as  follows : 


1926 

1927 

1928 

1929 

Per  cent 

66.2 

33.2 

.6 

Per  cent 

70.8 

28.3 

.9 

Per  cent 

63.8 

35.7 

.5 

Per  cent 
64.0 

34.7 

1.3 

Total - 

100.0 

100.0 

100.0 

100.0 

The  first  transit  through  the  canal  of  a  vessel  using  pulverized  coal 
for  fuel  occurred  on  January  17,  1929,  in  the  passage  of  the  British 
steamship  Hororata,  bound  from  London  for  New  Zealand.  This 
vessel  bunkered  at  the  Cristobal  coaling  plant  on  January  16,  taking 
668  tons.  On  a  later  voyage  she  took  2,169  tons  of  coal  at  Cristobal 
on  June  16. 


LADEN    AND    BALLAST    SHIPS 


A  classification  of  the  traffic  during  the  fiscal  year  1929  by  laden 
ships,  those  in  ballast  and  tolls-paying  vessels  which  are  not  of  the 
cargo  type,  is  presented  below : 


Atlantic  to  Pacific 

Pacific  to  Atlantic 

Class 

Number 
of  ships 

Panama 

Canal  net 

tonnage 

Tolls 

Number 
of  ships 

Panama 

Canal  net 

tonnage 

Tolls 

Tank  ships: 

41 
506 

2,340 
424 

10 
1 
5 

21 

200, 406 
2,  750,  207 

10,  810,  781 
1, 907, 185 

$203,  062.  40 
1, 980,  735. 87 

9,  962, 492.  85 
1, 374, 455.  30 

29,  126.  50 

16,412.50 

471.84 

2, 378. 49 

526 
10 

2,462 
40 

8 
3 
6 

10 

2, 845,  784 

47,  866 

11,148,707 
58,  760 

$2, 927,  369. 40 

34, 463.  52 

General  cargo  ships: 

10, 488, 943.  50 

42, 258.  34 

Noncargo-carrying  ships: 

31, 190.  50 

Passenger1 

Tugs. 

Yachts.. 

18,  874 

468 

3,209 

43,  732 

641 

1,174 

32, 492.  50 
654.  27 
869. 13 

Total 

3,348 

15,691,130 

13, 569, 135.  75 

3,  065 

14,  146,  664 

13,558,241.16 

Tourist  ships  carrying  passengers  only. 


A  classification  of  the  commercial  traffic  during  the  fiscal  year 
1929  by  laden  ships  and  those  in  ballast,  divided  between  tankers  and 
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general  cargo  vessels,  and  showing  the  ships  not  designed  to  carry 
cargo,  is  presented  below: 


Classification 


Atlantic  to 
Pacific 


Pacific  to 
Atlantic 


Total 


Tank  ships,  laden: 

Number  of  transits 

Panama  Canal  net  tonnage 

Tolls 

( largo,  tons 

Tank  ships,  ballast: 

Number  of  transits 

Panama  Canal  net  tonnage 

Tolls 

General  cargo  ships,  laden: 

Number  of  transits 

Panama  Canal  net  tonnage 

Tolls 

( !  argo,  tons 

General  cargo  ships,  ballast: 

Number  of  transits. 

Panama  Canal  net  tonnage 

Tolls. 

Noncargo-carrying  ships: 
Naval  vessels — 

Number  of  transits 

Displacement  tonnage 

Tolls 

Passenger  vessels — 

Number  of  transits 

Panama  Canal  net  tonnage 

Tolls 

Tugs— 

Number  of  transits 

Panama  (anal  net  t  mnage 

Tolls _. 

Yachts — 

Number  of  transits 

Panama  Canal  net  tonnage 

Tolls... 

Total  ships,  laden: 

Number  of  transits 

Panama  Canal  net  tonnage 

Tolls 

Tons  of  cargo 

Total  ships,  ballast: 

Number  of  transits... 

Panama  Canal  net  tonnage 

Tolls... 

Total  tank  ships: 

Number  of  ships 

Panama  Canal  net  tonnage 

Tolls... 

Tons  of  cargo. 

Total  general  cargo  ships: 

Number  of  transits 

Panama  Canal  net  tonnaee 

Tolls.  ...    

Tons  of  cargo 

Total  noncargo-carrying  ships: 

Number  of  transits 

Panama  Canal  net  tonnage 

I  >i  placement  tonnage... 

Tolls 

Grand  totals: 

Number  of  transits 

Panama  Canal  in  t  ton] 

Displacement  tonnage 

Tolls 

Tons  of  cargo 


41 

200,  406 

$203,  062.  in 

284, 772 

508 

2,  750,  207 
$1,980,735.87 

2,340 

10,811'.  781 

$9, 962,  492.  85 

9,  597,  748 

424 
1,907,  185 

$1,374,455.30 


10 
58,  257 

$29,  126.  50 


18, 874 
$16,412.50 

5 

468 

$471.  84 

21 

3,  209 

$2,  378. 49 

2,381 

11,011,187 

$10,  165,  555.  25 

9, 882,  520 

930 

4. 657,  392 
$3,  355,  191.  17 

547 

2, 950, 613 

$2, 183,  798.  27 

284,  772 

2,764 

12,717,966 

$11,336,948.15 

9,  597,  748 

37 

22,551 

58,  257 

$48,  389.  33 

3,348 

15,691,  130 

58,  257 

$13,  569,  135.  75 

9,  882,  520 


526 

2,  845,  784 

$2,  927,  369.  40 

5,227,709 

10 

47,  866 

$34, 463.  52 

2, 462 

11,148,707 

$10,488,943.50 

15,  552,  777 

40 

58,  760 

$42,  258.  34 


62,  381 
$31, 190.  50 

3 

43,  732 

$32, 492.  50 

6 
641 

$654.  27 

10 

1,174 

$869.  13 

2,988 

13, 994,  491 

$13,416,312.90 

20,  780, 486 

50 

106,  626 

$76,721.86 

536 

2,  893,  650 

$2, 961,  832.  92 

5,  227,  709 

2,502 

10,  207,  467 

$10,531,201.84 

15,552,777 

27 

45.547 

62, 381 

$65,  200.  40 

3,065 

13,  146,  664 

62,  381 

$13,558,2-11.  16 
20,  780,  486 


567 

3,  046,  190 

$3,130,431.80 

5,  512, 481 

516 

2.  798,  073 

$2,  015,  199.  39 

4,802 

21,959,488 

$20, 451,  436.  35 

25,  150,  525 

464 
1,  965, 945 

$1,416,713.64 


18 

120,  638 

$60,317.00 

4 

62,  606 
$48,  905.  00 

11 

1.109 
$1,  126.  11 

•     4. 383 
$3,  247.  62 

5,369 

25,  005,  678 

$23,581,868.  15 

30,  663,  006 

980 

4,  764,  018 
$3,431,913.03 

1,083 

5, 844.  263 

$5,  145,  031.  19 

5, 512, 481 


22, 925, 433 
$21,868,  149.99 

25,  150,525 

64 

68.  098 

12(1,638 

$113,595.73 

6,413 

28,  837.  794 
120,638 

827.  [27,  376.  ill 
30,  663,  006 


MISCELLANEOUS    HIGH    RECORDS 


The  traffic  in  January,  1929,  established  new  high  records  for  a 
month's  commercial  transits,  measurement  tonnage,  tolls,  and  cargo. 
The  following  tabulation  summarizes  those  items  for  January   in 
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comparison  with  the  previous  high  records,  and  shows  when  the 
previous  record  was  established : 


Commercial  traffic 


January,  1929 


Previous  high 
record 


Date 


Number  of  transits 

Tonnage: 

Panama  Canal  net 
United  States  net- 
Registered  gross... 
Registered  net 

Tolls  collected.. 

Tons  of  cargo 


603 

2,  771,  280 
2,117,812 
3, 470, 934 
2, 122, 121 
$2,  502, 815. 12 
2, 858, 835 


589 

2,  698, 140 
2, 055, 648 
3, 359,  731 
2, 056,  933 
$2,  443, 029.  39 
2, 717,  646 


December,  1927. 

December,  1928. 

Do. 

Do. 

Do. 

Do. 
October,  1927. 


The  Swedish  motor  ship  Svealand  transited  the  canal  on  June  29, 
1929,  with  a  cargo  of  22,146  long  tons  of  iron  ore,  bound  from  Cruz 
Grande,  Chile,  to  Baltimore,  Md.  This  is  the  largest  cargo  carried 
through  the  canal  on  any  ship  to  date.  The  previous  record  was 
22,000  tons,  made  on  October  27, 1922,  by  the  tank  steamship  William 
Rockefeller,  carrying  crude  oil.  The  Svealand  established  also  on 
the  above  transit  a  new  record  for  low  cost  of  tolls  per  ton  of  cargo. 
The  tolls  paid  amounted  to  $4,678.75  or  a  pro  rata  cost  of  $0.2113 
per  ton  of  cargo.  The  previous  record  of  $0.2141  was  made  by  the 
Svealand  on  May  21,  1929.  The  Svealand  is  550.1  feet  long,  72  feet 
beam,  of  15,339  gross  and  4,377  net  tons,  national  registered  tonnage 
and  #,461  net  tons,  Panama  Canal  measurement.  The  draft  of  the 
ship  at  the  time  of  transit  on  June  29  was  34  feet. 

A  monthly  record  for  tonnage  of  cargo  from  Atlantic  to  Pacific 
was  established  in  October,  1928,  when  875,641  long  tons  of  cargo 
passed  through  the  canal  from  the  Atlantic  to  the  Pacific.  During 
May,  1929,  the  record  made  in  October  was  broken  by  the  transiting 
of  920,360  long  tons.  Increased  shipments  in  the  United  States  inter- 
coastal  trade  and  that  from  the  east  coast  of  the  United  States  to 
the  Far  East  were  the  chief  reason  for  the  heavy  movement. 

A  record  for  cargo  movement  from  Pacific  to  Atlantic  in  a  month 
was  established  by  the  transiting  of  2,099,015  tons  in  January,  1929. 
Of  this  quantity,  46.3  per  cent  originated  on  the  west  coast  of  the 
United  States. 

Chilean  nitrates  are  an  important  element  in  the  traffic  passing 
through  the  canal.  During  the  month  of  January,  1929,  358,600  tons 
of  Chilean  nitrates  were  carried  through.  This  surpassed  the  pre- 
vious high  record  of  315,670  tons  for  the  month  of  December,  1928, 
by  42,980  tons.  Of  the  January  cargo,  229,810  tons  were  destined 
to  Europe,  110,563  tons  to  the  United  States,  and  the  balance,  con- 
sisting of  small  shipments,  to  Egypt  and  the  West  Indies. 

During  the  month  of  October,  1928,  72,530  tons  of  canned  fruit 
and  63,305  tons  of  dried  fruit  passed  through  the  canal  from  the 
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Pacific  to  the  Atlantic,  establishing  record  figures  for  both  of  these 
items.  The  previous  high  mark  for  canned  fruit  was  set  in  October, 
1925.  when  65,155  tons  were  declared,  and  for  dried  fruit  in  Novem- 
ber, 1927,  when  60,122  tons  made  the  transit.  Of  the  total  canned- 
fruit  shipments  through  the  canal  during  October  all  but  1,066  tons 
originated  on  the  west  coast  of  the  United  States;  39,459  tons  were 
reported  as  destined  to  the  east  coast  of  the  United  States  and  27,355 
tons  to  Europe.  Of  the  dried  fruit,  which  also  originated  on  the 
west  coast  of  the  United  States,  24,458  tons  were  reported  as  being 
destined  to  the  east  coast  of  the  United  States  and  38,446  tons  to 
Europe. 

DATA    IN    STATISTICAL    SECTION" 

Further  particulars  of  the  traffic  are  presented  in  section  V  of 
this  report  in  the  form  of  tables  and  graphs. 

DUAL  MEASUREMENT  SYSTEM 

Under  the  present  law  tolls  on  commercial  vessels  using  the  canal 
are  levied  at  $1.20  per  ton  on  laden  ships  and  $0.72  on  vessels  in 
ballast  on  the  basis  of  tonnage  determined  by  the  Panama  Canal 
rules  of  measurement,  with  the  proviso  that  the  amount  collectible 
shall  not  exceed  $1.25  per  net  ton  or  be  less  than  $0.75  per  net  ton 
as  determined  under  the  rules  for  registry  in  the  United  States.  This 
requires  that  tonnage  be  determined  and  tolls  reckoned  on  two  bases, 
and  as  the  United  States  rules  of  measurement  are  considered  some- 
what arbitrary  and  are  subject  to  changes,  the  dual  system  results  in 
confusion  and  annoyance.  Occasional^  on  small  vessels,  such  as 
tugs,  the  United  States  rules  indicate  a  negative  net  tonnage,  and 
such  vessels  make  the  transit  without  the  payment  of  tolls. 

The  canal  administration  has  advocated  consistently  the  adoption 
of  the  Panama  Canal  rules  as  the  sole  basis  of  tolls,  and  in  recent 
years  has  suggested  that  if  they  be  adopted  the  rates  of  tolls  should 
be  set  at  $1  per  net  ton  for  laden  ships  and  $0.60  for  ships  in  ballast, 
which  would  return  approximately  the  same  revenue  as  is  collectible 
now.  This  plan  has  met  opposition  from  operators  of  the  United 
States  general  cargo  vessels  for  the  reason  that  it  would  result  in  an 
increase  in  the  charges  against  this  type  of  vessel.  For  the  past 
fiscal  year  the  adoption  of  the  canal  plan  would  have  increased  the 
total  tolls  a  little  over  3  per  cent;  the  additional  collections  would  have 
been  $863,057.69,  as  compared  with  an  actual  collection  of  $27,127,- 
376.91.  For  all  United  States  vessels  together  it  would  have  meant 
an  increase  of  $171,902.30.  The  following  table  shows  the  distribu- 
tion of  increases  or  decreases  among  the  vessels  of  the  different 
nations  using  the  canal  during  the  year: 
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Nationality 


Tolls  actually 

collected  under 

present  dual 

system 


Tolls  that 

would  have 

been  collected 

under  proposed 

rates  of  $1 

laden  and  60 

cents  ballast 

on  basis  of 

Panama  Canal 

net  tonnage 


Difference 


Increase 


Decrease 


Argentine 

Belgian 

British... 

Chilean 

Colombian 

Costa  Rican.. 

Cuban 

Danish 

Danzig... 

Dutch. 

Finnish. 

French... 

German. 

Greek 

Italian. 

Japanese 

Mexican 

Norwegian 

Panaman 

Peruvian 

Spanish 

Swedish 

United  States. 
Yugo-Slavian. 


Total 

Total  difference,  increase  of. 


83 

8,  025, 

136, 

41, 


379, 
167 
595 
16 
532 
1, 222, 
218 
446, 
810, 

1, 122, 
91, 

77 

ii6; 

520, 

12, 299, 

220, 


274.  50 
757.  04 
045.81 
663.  49 

652. 43 
29.25 

242.  50 

383. 44 
731.  28 

905. 62 
860.  00 
777.  65 
181.  38 
427.  77 
623.  34 
215. 74 
613.  50 
895.  34 

133. 63 
183. 43 
720. 34 
155.  43 
584.  70 
319.30 


$1, 

78, 

8, 362, 

144, 

37, 


389, 
152, 
676, 
15, 
538, 
1, 378, 
222, 
477, 
765, 

1, 183, 
103, 
109, 
111, 
546, 
12,471, 
222, 


274.  50 
902.  20 
583.  70 
924.  20 
304.  80 
23.40 
194. 00 
431.40 
563. 40 
289.  60 
580.  00 
300.  00 
504.  60 
692. 40 
196.  00 
724.  20 
613.  50 
979.  20 
062.  20 
405.  20 
396.  70 
756. 40 
487.  00 
246.  00 


$337,  537. 89 
8, 260.  71 


10, 047.  96 
"80,~383.~98" 


5, 522.  35 

156, 323. 22 

4,  264. 63 

30,  572.  66 


61,083.86 
11,928.57 
32, 221. 77 


27,127,376.91 


27, 990,  434.  60 


26,  600.  97 

171, 902. 30 

1, 926.  70 


938,  577.  57 
863, 057.  69 


$4,  S54. 84 


4,  347. 63 

5.85 

48.50 


15, 167.  88 
"l,"2s6."66 


44, 491.  54 


5, 323.  64 


75,  519. 88 


HOURS  OF  OPERATION 

The  dispatching  of  ships  through  the  canal  is  conducted  on  sched- 
ules. Vessels  ready  to  leave  for  transit  begin  moving  through  the 
canal  from  each  end  at  6  o'clock  in  the  morning,  and  dispatches  are 
made  thereafter  from  each  end  at  intervals  of  about  half  an  hour. 
The  following  is  a  summary  of  the  arrangements  in  effect  at  the 
end  of  the  fiscal  year : 

Operating  hours  for  complete  transit. — From  Cristobal  Harbor, 
first  ship  at  6  a.  in.,  last  at  2.30  p.  m. ;  from  Balboa  anchorage,  first 
ship  at  6  a.  m.,  last  at  2  p.  m.  This  applies  to  vessels  averaging 
10  to  12  knots;  in  case  of  a  vessel  capable  of  15  knots,  departure 
may  be  made  up  to  3  p.  m.  from  Cristobal,  2.30  p.  m.  from  Balboa. 

Limits  for  starting  on  partial  transit. — After  the  last  through  ships 
have  been  dispatched,  and  provided  there  is  no  interference  with 
approaching  traffic,  ships  are  started  on  partial  transit  from  Cristo- 
bal Harbor  up  to  9  p.  m.  or  from  Balboa  anchorage  up  to  8  p.  m. 
Partial-transit  ships  tie  up  on  reaching  the  summit  level  and  con- 
tinue the  following  morning,  the  first  leaving  Gatun  for  the  Pacific 
at  3.45  a.  m.,  and  the  first  of  those  bound  for  the  Atlantic  leaving 
Pedro  Miguel  at  3.30  a.  m.,  providing  the  air  is  sufficiently  free  of  fog 
or  rain  to  allow  safe  navigation. 
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Tankers  with  inflammable  cargoes  are  dispatched  at  the  discretion 
of  the  captain  of  the  port  and  are  not  permitted  to  proceed  unless 
they  can  clear  the  cut  before  dark.  Overloaded  tankers  carrying 
gasoline  cargo  are  restricted  to  schedules  leaving  at  7,  7.30,  and 

8  a.  m. 

Two  ships  usually,  sometimes  three,  each  way,  can  be  given  the 
benefit  of  partial  transit  each  day,  and  under  ordinary  conditions 
they  gain  from  two  to  three  hours.  When  traffic  is  heavy  it  is  im- 
practicable to  use  partial  transits,  as  they  would  then  interfere  with 
the  regular  schedule. 

The  present  volume  of  traffic  does  not  make  advisable  continuous 
operation  throughout  the  24  hours  of  the  day,  or  even  extensive  night 
operation.  Such  operation  would  not  only  involve  greater  expense 
and  increase  the  difficulties  of  maintenance  of  locks  and  channel  but 
it  is  somewhat  objectionable  from  the  shipmasters'  point  of  view  on 
account  of  the  hazards  of  navigation  in  restricted  channels  under 
conditions  of  darkness,  made  worse  by  rains  and  fogs.  Fogs  over 
the  cut  and  lake  usually  fall  before  midnight  and  are  dissipated  by 
S  o'clock  in  the  morning. 

LOCKAGES   AND   LOCK   MAINTENANCE 

The  average  number  of  lockages  per  day  was  17.23  at  Gatun  Locks, 
21.85  at  Pedro  Miguel,  and  21.74  at  Miraflores.  The  total  number  of 
lockages  at  all  locks  was  22,197,  as  compared  with  19,533  during  the 
fiscal  year  1928  and  16,941  during  the  fiscal  year  1927.  The  increase 
in  the  past  year  was  2,664,  or  13.6  per  cent. 

Gatun  Lochs. — Both  lock  chambers  were  in  service  and  used  for 
lockages  each  day  during  the  year.  During  the  period  of  overhaul  of 
the  Pacific  locks  double-chamber  operation  was  provided  at  Gatun 
for  16  hours  daily.  The  longest  delay  to  any  ship  resulting  from 
machine  failure  or  improper  operation  was  53  minutes.  Thirty-eight 
delays  were  recorded  due  to  the  locks,  averaging  10  minutes  each. 

Several  new  traffic  records  were  made  during  the  year,  as  follows : 
On  December  8  a  daily  record  of  32  lockages  was  made  when  22 
southbound  commercial  ships  were  locked,  which  constitutes  a  record 
one-way  commercial  traffic.  This  was  accomplished  by  making  12 
follow-up  lockages.  There  was  an  average  of  41  minutes  between 
clearing  times.  The  January  traffic  established  three  monthly  rec- 
ords, as  follows,  the  last  two  being  due  to  the  transit  of  the  United 
States  Fleet:  (a)  Commercial  ships,  607;  (&)  lockages,  610,  and  (c) 
total  vessels,  760. 

For  the  purpose  of  conserving  the  water  supply  in  Gatun  Lake, 
short-chamber  lockages  and  cross  filling  were  made  during  the  dry 
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season;  the  estimated  water  saving  resulting  from  such  operations 
amounted  to  approximately  2,500,000,000  cubic  feet.  Routine  main- 
tenance and  repairs  were  made  on  all  machines  and  equipment,  and 
there  were  no  serious  breakdowns  during  the  year.  A  concrete  struc- 
ture was  constructed  on  the  end  of  the  south  approach  wall  for  the 
mounting  of  an  aluminum  arrow  indicator,  and  other  supports  and 
racks  provided  for  the  installation  of  signal  devices,  so  that  ships  can 
be  signaled  to  approach  in  the  order  desired.  Decayed  tops  of  piles 
driven  at  the  south  crib  were  cut  off  and  the  piles  were  treated  with 
bitumastic  enamel;  and  51  fender  timbers  were  replaced.  No  fender 
chains  were  struck  by  ships  during  the  year.  Extensive  painting  was 
done  on  four  chain-fender  machines.  In  touching  up  the  interior  of 
lock  gates  some  4,500  pounds  of  bitumastic  enamel  were  used,  and 
approximately  30,000  pounds  of  enamel  were  applied  to  the  exterior 
surface  of  the  gates. 

Pacific  locks. — The  quadrennial  overhaul  of  the  Pacific  locks  was 
begun  on  January  2  and  completed  on  June  14,  after  a  working  pe- 
riod of  5  months  and  10  days.  This  was  longer  than  the  usual  over- 
haul period  of  between  three  and  four  months  and  was  due  to  the 
additional  items  of  the  installation  of  59  new  cylindrical  valves  and 
the  unhinging,  inspection,  and  repair  of  a  pair  of  miter  gates.  The 
last  previous  general  overhaul  had  been  three  years  before  at  Pedro 
Miguel  and  four  years  at  Miraflores. 

In  general,  the  underwater  equipment  was  in  good  condition, 
though  some  miter  gates  were  rather  badly  pitted,  requiring  electric 
welding  to  fill  the  worst  pits,  and  some  of  the  rising-stem  valves  had 
nearly  reached  the  limit  of  further  operation  without  repair.  A  few 
of  these  valves  had  broken  side  seals  and  on  most  of  those  at  Mira- 
flores the  roller  trains  had  about  reached  the  point  of  collapse;  in  a 
few  cases  they  had  collapsed.  The  40  cylindrical  valves  at  Mira- 
flores and  19  of  the  20  at  Pedro  Miguel  were  removed  and  replaced 
by  new-type  valves.  One  such  valve  at  Pedro  Miguel  was  replaced 
in  1926.  All  valves  were  equipped  with  new  rubber  seals  and  the 
guide  liners  replaced  where  necessary,  all  stems  were  reconditioned, 
and  all  valves  were  coated  with  bitumastic  enamel.  Repair  and 
maintenance  work  was  also  done  on  all  rising-stem  and  guard 
valves,  each  being  thoroughly  reconditioned.  Four  gates  at  Mira- 
flores had  considerable  electric  spot  welding  to  fill  deep  pits.  All 
gates  were  reenameled,  sills,  fenders,  and  seals  being  renewed  as 
necessary.  During  the  overhaul  two  gates  at  Pedro  Miguel  were 
unhinged  and  rolled  out  for  renewal  of  the  miter  and  quoin  seal 
plates  and  bottom  pintles  and  bushings.  The  pintle  bearings  of 
these  two  gates  were  equipped  with  a  system  of  forced  lubrication, 
which  it  is  thought  will  prevent  wear  to  a  great  extent  in  future. 


FLATE  3 


REPAIR  OF  MITER  GATE  BEARINGS.  PEDRO  MIGUEL  LOCKS.    GATE  NO.  67.  GENERAL  VIEW 
FROM  DOWNSTREAM.  SHOWING  JACKING  UP  IN  PROCESS.     MAY  2.  1929 
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All  gates,  sills,  and  sections  were  renewed  where  necessary,  while 
on  25  gates  bottom  fenders  were  renewed  complete  and  sections  were 
renewed  on  three  others.  Rubber  seals  were  renewed  complete  on 
24  gates ;  seal  angles  were  renewed  complete  on  22  and  reconditioned 
on  all  others. 

Apart  from  the  overhaul,  the  machinery,  equipment,  and  struc- 
tures were  maintained  in  good  condition  and  daily  operations  con- 
tinued as  outlined  in  the  report  for  1928.  During  the  overhaul 
period,  when  one  flight  was  out  of  service,  the  operations  for  the 
transit  of  vessels  were  on  a  continuous  24-hour  basis.  Some  delays 
to  ships  occurred,  as  was  to  be  anticipated  from  the  conditions. 

Lockages  during  the  past  five  fiscal  years  are  summarized  in  the 
following:  table : 


1928 
July 

August 

September.. 

October 

November.. 
December... 

1929 

January 

February 

March. 

April 

May 

June 

Fiscal  year: 

1929 

1928 

1927 

1920 

1925 


Qatun 


Lockages     Vessels 


501 
515 
475 
539 
517 
5C8 


610 
503 
539 
514 
512 
496 

6,289 
6,314 
5, 467 
5,213 
4,644 


578 
587 
543 
612 
576 
672 


760 
611 
670 
642 
605 
572 

7,428 
7,406 
6,641 

6,386 
5,485 


Pedro  Miguel 


Lockages    Vessels 


520 
535 
499 
576 
545 
601 


614 
515 
530 
507 
508 
523 

7,974 
6,642 
5,783 
5, 398 
4,977 


623 
615 
579 
673 

627 
715 


815 
673 
713 
681 
642 
638 

6,473 
7,811 
6,968 
6,434 
5,703 


Miraflores 


Lockages    Vessels 


518 
536 
493 
509 
514 
590 


663 

4(6 
512 
510 
504 
520 

7,934 
6,577 
5,691 
5,359 
4,859 


622 
616 
577 
672 
629 
721 


805 
635 
714 
686 
628 
629 

6,325 

7,S04 
6,941 
6,403 
5,689 


Total 


Lockages    Vessels 


1,  539 
1,586 
1, 467 
l,f84 
1,  61  6 
1,759 


1,787 
1,484 
1,581 
1,531 
1,524 
1,539 

22, 197 
19,  533 
16,941 
15,  970 
14, 480 


1,823 
1,818 
1,  699 
1,  957 
1,832 
2,108 


2,380 
1,919 
2,097 
2,009 
1,875 
1,839 

20, 226 
23, 021 
20,  550 
19, 223 
16,877 


POWER   FOE,   CANAL    OPERATION 

The  Gatun  l^droelectric  station  operated  throughout  the  year, 
carrying  the  full  load  of  the  power  system  except  at  times  of  peak 
load  when  the  Miraflores  Diesel  electric  plant  came  on  the  line,  and 
during  the  dry  season  months  when  the  water-driven  generators  at 
the  Gatun  plant  were  restricted  in  operation  to  conserve  water  in 
Gatun  Lake,  at  which  time  the  Miraflores  plant  assumed  the  major 
portion  of  the  load  on  the  system. 

The  power  system  was  operated  throughout  the  year  with  a  com- 
bined generator  output  averaging  5,143,542  kilowatt-hours  per  month, 
as  compared  with  an  average  of  4,8G1,333  kilowatt-hours  per  month 
during  the  preceding  year.  An  average  of  4,751,950  kilowatt-hours 
per  month  was  distributed  from  substations,  as  compared  with  a 
corresponding  figure  of  4,484.001  kilowatt-hours  per  month  during 
72060—29 3 
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1928.  These  figures  indicate  a  loss  in  transmission  of  7.61  per  cent 
during  the  year,  as  compared  with  a  corresponding  loss  during  1928 
of  7.76  per  cent. 

There  were  15  interruptions  on  the  transmission  line  during  the 
year,  from  the  following  causes:  Lightning,  6;  animals,  4;  train 
wreck,  1 ;  accidental  tripping  of  circuit  breaker,  1 ;  operating  errors, 
2;  defective  relay,  1.  During  the  year  necessary  relays  and  auxiliary 
equipment  were  purchased  and  installed  for  providing  duplicate 
service  over  the  two  transmission  lines.  This  duplicate  service  will 
provide  continuous  service  to  the  different  substations  in  case  one 
of  the  transmission  lines  fails.  This  installation,  which  was  com- 
pleted at  the  end  of  the  fiscal  year,  should  greatly  reduce  the  number 
of  interruptions  on  the  line. 

A  location  survey  for  the  transmission  line  to  the  Madden  Dam 
site  at  Alhajuela  was  made  from  Summit  to  the  Canal  Zone  bound- 
ary,  from  which  point  it  will  be  over  the  same  right  of  way  as  the 
Madden  Road. 

WATER  SUPPLY 

Comparative  data,  showing  the  inflow  of  water  in  Gatun  Lake 
from  all  sources,  utilization,  and  losses  for  the  fiscal  years  1928  and 
1929  are  shown  in  the  following;  table : 


Per  cent  of  total, 
fiscal  year— 


1928 


1929 


Billion  cubic  feet, 
fiscal  year — 


1928 


1929 


Run-off  above  Alhajuela 

Yield  from  land  area  below  Alhajuela 

Direct  rainfall  on  lake  surface 

Total 

Evaporation  from  lake  surface 

Gatun  Lake  lockages 

Hydroelect  ric  power. 

Spillway  waste 

Leakage— municipal  and  other  minor  uses 
Increase  or  decrease  in  storage 

Total 


44.0 
38.4 
17.6 


100.0 


9.0 
19.4 
19.6 
51.8 
.6 
-.4 


100.0 


38.3 
41.6 
20.1 


101.  15 
88.  25 
40.31 


100.  0  I      229.  71 


10.3 
20.2 
21.0 
50.6 
.8 
-2.9 


20.81 
44.60 
44.  93 
118.91 
1.38 
-.92 


100.0 


229.  71 


80.28 
87.05 
42.06 


209.  39 


21.60 
42.26 
43.87 

106.  04 
1.73 

-6.11 


209.  39 


DRY  SEASON 

From  a  water-supply  standpoint  the  past  dry  season  was  of 
slightly  more  than  the  average  duration  and  11  per  cent  below  the 
average  in  yield;  that  is,  the  total  yield  of  the  Gatun  Lake  watershed 
over  a  period  of  129  days  was  1,574  cubic  feet  per  second  compared 
with  an  average  of  1,766  cubic  feet  per  second.  The  Chagres  River 
furnished  56  per  cent  of  this  total  yield.  Gatun  Lake  fell  during  the 
dry  season  from  elevation  87.02  feet  to  82.50  feet,  representing  a  loss 
in  storage  of  20.4  billion  cubic  feet.     Approximately  3,188,000,000 
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cubic  feet  were  saved  at  the  Gatun  hydroelectric  station  by  making 
use  from  time  to  time  of  the  Miraflores  Diesel  plant,  and  about 
2,832,000.000  cubic  feet  were  saved  at  the  locks  by  the  process  of 
short  lockages  and  cross  fillings,  the  saving  approximating  1.32  feet 
on  Gatun  Lake.  Had  there  been  no  saving  of  water  the  minimum 
elevation  of  Gatun  Lake  would  have  been  81.18  feet  instead  of  82.50 
feet. 

ADDITIONAL  WATER   STORAGE  AT  ALHAJUELA 

The  conditions  making  necessary  the  construction  of  a  storage  res- 
ervoir at  Alhajuela  on  the  Chagres  River  were  outlined  in  the  annual 
report  for  the  fiscal  year  1928.  The  appropriation  act  for  the  fiscal 
year  1929  included  an  item  of  $250,000  for  commencing  construction 
of  a  dam  together  with  hydroelectric  plant,  roadways,  and  such  other 
work  as  in  the  judgment  of  the  Governor  of  the  Panama  Canal  may 
be  necessary,  to  cost  in  the  aggregate  not  to  exceed  $12,000,000. 
Under  this  appropriation  the  work  initiated  at  the  beginning  of  the 
fiscal  year  consisted  of  construction  of  camp  quarters  and  messes, 
purchase  of  floating,  core  drilling,  and  surveying  equipment,  geolog- 
ical examinations,  core  drilling,  and  surveying.  Some  preliminary 
work  has  been  done  in  previous  years,  such  as  acquiring  title  to  the 
22-square-mile  area  below  the  200-foot  contour  and  monumenting  of 
boundary,  surveying  of  reservoir  area,  and  general  studies  on  the 
various  phases  of  the  proposed  project  by  a  committee  of  Panama 
("anal  officials. 

By  act  of  Congress  of  February  28,  1929,  the  designation  of  the 
water-storage  project  at  Alhajuela  was  changed  to  "Madden"  dam, 
lake,  plant,  and  road,  in  honor  of  Martin  Madden,  former  chairman 
of  the  Committee  on  Appropriations  of  the  House  of  Representa- 
tives. 

Organization. — A  separate  force  was  not  organized,  and  the  plan 
followed  was  for  each  division  concerned  to  cooperate  in  all  phases 
of  the  work  and  to  share  jointly  the  quarters,  messes,  and  transpor- 
tation facilities  provided.  A  certain  number  of  positions,  with  rates, 
for  employees  stationed  at  Alhajuela  was  approved  at  the  beginning 
and  increased  from  time  to  time  as  the  work  expanded,  and  on  June 
17,  1929,  a  designing  engineer  was  appointed,  but  no  change  was 
made  in  the  method  of  work  for  the  balance  of  the  fiscal  year. 

Quarters  and  equipment. — The  existing  gold  quarters  at  the  hydro- 
graphic  station  at  Alhajuela  were  enlarged  to  provide  accommoda- 
tions for  the  American  personnel  engaged  at  the  dam  site.  This 
structure  served  not  only  for  quarters  but  as  office,  drafting  room, 
and  general  headquarters,  with  a  kitchen  and  mess  room  on  the  lower 
floor.  In  addition  a  quarters  and  mess  building  for  about  200  silver 
employees  was  constructed  on  tbe-righi  bank  of  the  Chagres  River 
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about  300  yards  south  of  the  dam  site.  For  both  sets  of  quarters 
sewers  and  bathrooms  were  provided  and  an  electric  system  was 
installed  for  light  and  power.  An  oil  house  for  storage  of  oils  and 
a  building  for  storage  of  diamond  drill  cores  were  also  constructed. 
Two  diamond  drills,  {f-inch  and  2-inch  cores,  were  purchased  and, 
together  with  a  wash  drill,  were  in  operation  during  the  greater  part 
of  the  year.  A  power  barge,  3  launches,  and  a  number  of  dug-out 
canoes  (cayucas)  provided  the  necessary  water  transportation  to 
the  site. 

Geological  examinations. — Extensive  geological  examinations  were 
undertaken  during  the  year,  the  foundation  possibilities  of  dam  sites 
1  to  5,  inclusive,  receiving  particular  study.  In  addition  to  further 
developing  the  geology  of  the  reservoir  and  dam  site  these  studies 
resulted  in  increased  knowledge  concerning  various  problems  of 
construction,  including  possible  leakages  through  pores,  through 
openings  by  artesian  circulation,  etc.,  and  furnished  data  with 
respect  to  the  foundations  of  the  various  saddle  dams  and  probable 
leakage  in  relation  to  the  height  of  the  main  dam.  The  possibility 
of  leakages  through  the  Chagres-Madronal  and  the  Azote  Caballo- 
Chilibrillo  ridges  indicates  that  clay  blanketing  or  pressure  grouting 
may  be  required. 

Borings.— The  two  diamond  drills  and  one  wash  drill,  operating 
during  part  of  the  year,  made  30  borings  to  various  depths.  All 
holes  solely  for  geological  purposes  were  completed,  with  the  excep- 
tion of  one  large  drill  hole  which  had  reached  a  depth  of  683  feet 
(elevation  minus  570  feet)  on  June  30,  1929.  For  engineering  pur- 
poses extensive  borings  will  be  made  during  the  fiscal  year  1930. 

Surveying. — Levels  were  run  and  bench  marks  were  established  at 
two  hydrographic  stations  established  during  the  j^ear  on  the  Chagres 
and  Pequeni  Rivers.  These  new  stations  are  equipped  with  auto- 
matic recorder  instruments  (requiring  attention  only  once  in  30 
days),  and  will  be  the  means  of  establishing  freshet  ratios  of  water 
levels  in  the  upper  rivers  some  miles  above  the  dam  site.  Later,  as 
the  work  on  the  dam  progresses,  attendants  with  telephone  communi- 
cation will  give  flood  warnings  to  the  construction  site.  During  the 
year  considerable  surveying  was  accomplished,  not  only  in  the  im- 
mediate vicinity  of  the  dam  site  but  also  at  various  points  along 
the  ridges  and  saddles  which  will  form  the  rim  of  the  reservoir; 
monuments  were  set  and  bench  marks  established,  much  topograph- 
ical mapping  was  accomplished,  trochas  cut  for  geological  examina- 
tions, etc. 

SEISMOLOGY 

Sixty-four  seismic  disturbances  were  recorded  at  Balboa  Heights 
during  the  fiscal  year  1929.     Of  these  about  39  per  cent  were  of  local 
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origin,  31  per  cent  were  of  distant  origin,  and  30  per  cent  were  so 
slight  that  no  estimate  could  be  made  of  the  distance  of  the  epicenter. 
No  local  damage  was  reported  from  any  of  these  tremors.  In  the 
preceding  fiscal  year  the  number  recorded  was  44,  with  no  damage 
resulting  locally. 

MAINTENANCE  OE  CHANNEL  AND  IMPROVEMENT  PROJECTS 

Dredges  were  at  work  throughout  the  j^ear  on  maintenance  and 
improvement  work  in  the  Atlantic  entrance,  Gatun  Lake,  Gaillard 
Cut,  Pacific  entrance,  and  Cristobal  and  Balboa  Harbors  and  ter- 
minals. These  dredges  excavated  3,460,250  cubic  yards  of  material 
from  the  canal  prism,  550,950  cubic  yards  from  Balboa  Harbor  and 
terminal,  528,100  cubic  yards  for  the  naval  air  station  fill  at  Coco 
Solo,  and  440,000  cubic  3'ards  from  borrow  pit,  Island  No.  1,  Balboa 
Harbor,  a  total  of  1,519,050  cubic  yards  from  harbors  and  terminals, 
making  a  grand  total  of  4.979,300  cubic  yards,  as  compared  with 
5,094,550  cubic  j^ards  in  1928.  The  excavation  in  the  past  year  is 
summarized  in  this  table: 


Earth 


Rock 


Total 


From  the  canal  prism: 

Atlantic  entrance  (maintenance)... 

Gatun  Lake 

i-l  Cut,  project  No.  2... 

1  Cut,  project  No.  9 

Gaillard  Cut,  maintenance 

Pacific  entrance  (maintenance).. 

Pacific  entrance,  project  No.  1 

Total,  canal  prism 

Auxiliary: 

Balhoa  Inner  Harbor  (auxiliary  W.  R.  M-838) 

Balboa  Inner  Harbor  (maintenance) - 

Balboa  Inner  Harbor  and  terminal  project  No.  1  (maintenance) 

Cristobal  Harbor  and  terminal 

Naval  air  station  fill,  Coco  Solo,  Canal  Zone... 

Borrow  pit,  Island  Xo.  1,  Balboa  Harbor  (Z-9161) 

Total,  harbors  and  terminals. 

Grand  total _ 


0 

0 

37, 950 

19,900 

119,350 

1,643,3:0 

405,  700 


0 
0 
357, 100 
162,  150 
449,250 
53,550 
211,950 


0 
0 
395, 050 
182,050 
•  68,  600 
1,  696, 900 
617,650 


2,  226, 250 


1, 234, 000 


3,  460, 250 


2,000 

87,400 

14,700 

0 

493,  600 

440,  000 


0 

17, 400 

429, 450 

0 
34, 500 

0 


2,000 
104,800 

411,  150 
0 

528, 100 
440,  000 


1,  037, 700 


481,350 


1,  519,  050 


3,263,950       1,715,350 


4, 979,  300 


Improvement  project  No.  1. — The  work  of  deepening  the  Pacific 
entrance  channel  from  Miraflores  Locks  to  the  sea  buoys  and  Balboa 
Inner  Harbor  from  45  feet  to  a  ruling  depth  of  50  feet,  moan  sea  level 
datum,  known  as  improvement  project  Xo.  1  and  begun  in  July.  1924, 
was  continued  throughout  the  year  as  equipment  was  available. 
Work  was  carried  on  by  pipe  line  suction  dredges  No.  86  and  Las 
Ciitces,  handling  the  softer  material-,  and  dipper  dredges  (lamboa 
and  Cascadas  excavating  rock  and  hard  earth.  The  suction  dredges 
excavated  53.800  cubic  yards  from  the  channel,  charged  to  this 
project;  and  the  dipper  dredges  excavated  241.150  cubic  yards  from 
the  channel  and  444,150  cubic  yards  from  the  harbor,  classified  as 
work  on  the  improvement.     In  addition  to  this  total  of  739.100  cubic 
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yards  on  the  project,  the  dredges  did  considerable  excavation  as 
maintenance.  Two  drill  boats,  Teredo  No.  2  and  Terrier  No.  2,  were 
employed  9y2  and  11  months,  respectively,  on  this  work  during  the 
year,  breaking  up  275,080  cubic  yards  of  rock  and  using  271,522 
pounds  of  dynamite.  The  total  excavation  to  the  end  of  the  fiscal 
year  on  this  project  was  4,551,700  cubic  yards,  or  about  58  per  cent 
completed. 

During  the  fiscal  year,  an  extension  to  improvement  project  No.  1 
was  authorized,  involving  the  excavation  of  530,000  cubic  yards  of 
material  from  a  strip  approximately  150  feet  wide  along  the  east 
prism  line  of  the  Pacific  entrance  from  station  2265  +  00  to  station 
2308  +  00,  which  will  form  an  easier  access  to  the  oil  berth  along  this 
section  of  the  canal.  Dredge  No.  86  removed  322.700  cubic  yards  of 
earth  from  this  portion  during  the  fiscal  year.  This  amount  is  not 
included  in  the  quantities  for  improvement  project  No.  1  above. 

Improvement  project  No.  2. — This  project  which  was  begun  in 
September,  1927,  entails  the  widening  of  the  channel  at  Lirio  curve, 
so  as  to  enable  all  classes  of  vessels  to  pass  this  sharp  turn  with  ease 
and  at  the  same  time  providing  a  better  range  of  visibility.  Work 
was  continued  throughout  the  year,  the  dipper  dredges  Gamboa  and 
Paraiso  removing  a  total  of  395,050  cubic  yards  of  material.  In  the 
shore  mining  work,  311,127  cubic  yards  of  rock  were  broken,  using 
139,158  pounds  of  dj^namite.  A  drill  boat  worked  two  months  on 
subaqueous  mining,  breaking  7,410  cubic  yards  of  rock  and  using 
14,363  pounds  of  dynamite.  A  hydraulic  grader  also  worked  on  this 
project  during  the  entire  year,  moving  165,250  cubic  yards  of  material 
to  the  dredges;  also  air  compressor  barge  No.  27  was  used  throughout 
the  year  for  furnishing  compressed  air  for  the  operation  of  10 
wagon  and  11  tripod  drills.  The  total  excavation  to  the  end  of  the 
fiscal  year  on  this  project  was  1,164,750  cubic  yards,  and  it  was  about 
58  per  cent  completed. 

Improvement  project  No.  9. — This  project,  which  was  begun  in 
June,  1928,  consists  of  widening  the  channel  fronting  West  Culebra 
slide  so  as  to  minimize  danger  to  ships  entering  Culebra  Reach,  be- 
sides providing  a  safety  basin  for  retaining  slide  material  in  case  of 
a  push  from  West  Culebra  slide  area.  The  basin  is  also  designed  to 
minimize  the  tendency  of  the  material  in  this  area  to  push  up  in  the 
channel.  This  project  has  been  given  priority  over  other  projects 
of  lower  number  for  the  reason  that  excavation  in  this  area  can 
be  done  in  conjunction  with  periodical  clean-up  work  along  the  prism 
line  and  at  such  other  times  as  the  dipper  dredge  regularly  assigned 
to  Gaillard  Cut  can  be  spared  from  routine  maintenance  work  in 
the  vicinity.  During  the  year  the  clipper  dredges  Gamboa  and 
Paraiso  worked  52  days  on  this  project,  removing  182,050  cubic  yards, 
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making  the  total  excavation  to  date  233,200  cubic  yards.    At  the  end 
of  the  fiscal  year,  this  project  was  about  47  per  cent  completed. 

FUTURE  IMPROVEMENT  PROJECTS 

The  following  is  a  brief  description  of  improvement  projects  Nos. 
3,  4,  5,  and  6,  upon  which  no  work  has  as  yet  been  accomplished, 
but  which  are  scheduled  for  priority  in  the  order  named : 

Project  No.  3—Gatun  Lake;  Bas  Obispo  Reach,  Ghagres  Grossing, 
and  Santa  Cruz  P.  I.  Cut-off  {west  side).— To  widen  channel  at  the 
entrance  to  Gaillard  Cut  and  extending  northward  opposite  Gamboa 
Bridge,  terminating  at  the  south  end  of  Gamboa  Reach;  starting  with 
an  easement  approach  curve  on  the  south  end  at  station  1515  +  00, 
joining  up  with  an  increased  width  to  the  canal  channel  of  150  feet 
at  station  1496  +  00,  which  additional  width  extends  northward  to 
station  1461  +  80,  at  which  point  a  long  approach  is  provided  which 
joins  up  with  the  original  west  prism  line  at  station  1439  +  40  near 
beacon  No.  28. 

This  project  is  considered  necessary  on  account  of  the  narrow  and 
awkward  turn  from  the  lake  section  into  Gaillard  Cut  at  the  north 
end  of  Bas  Obispo  Reach,  this  point  being  especially  hazardous  for 
ships  to  pass  one  another.  The  increased  width  gained  through  the 
Chagres  Crossing  section  is  desirable  on  account  of  occasional  cross 
currents  set  up  by  freshet  discharges  from  the  Chagres  River  at  this 
point,  a  long  approach  being  therefore  desirable  as  a  consequence  in 
order  that  the  entire  additional  width  may  be  easily  accessible,  as 
well  as  useful,  to  navigation  at  all  times. 

Project  No.  3  extension,  tie-up  station  or  berthing  space,  Gamboa. — 
On  March  2,  1928,  an  extension  to  improvement  project  No.  3  was 
approved  by  the  governor  to  provide  for  a  tie-up  station  or  berthing 
space  at  Gamboa.  This  plan  calls  for  a  berthing  space  1.800  feet 
long  by  100  feet  wide  with  a  bottom  elevation  of  +40  feet  M.  S.  L., 
2 : 1  slope  paralleling  the  new  proposed  prism  line  of  improvement 
project  No.  3,  together  with  a  suitable  curve  for  approach  on  the 
north  of  2°  14'  starting  at  station  1432  +  00  and  a  suitable  departure 
to  the  south  end  terminating  at  station  1470  +  00.  This  project  also 
calls  for  nine  13-pile  creosoted  dolphins,  spaced  approximately  300 
feet  apart,  to  be  driven  along  the  new  berthing  space  prism  line. 

Project  No.  4 — Gatun  Lake,  Chagres  Crossing  {east  side). — To 
widen  channel  opposite  Gamboa  Bridge,  east  side,  starting  at  the 
south  end  with  an  eastment  approach  curve,  station  1483  +  00,  joining 
up  with  a  reverse  curve  120  feet  from  and  paralleling  center  line  of 
Gamboa  Bridge  at  station  1479  +  00,  terminating  on  the  north  end 
with  an  easement  approach  to  the  project  between  stations  1469  +  50 
and  1465  +  50,  at  which  point  the  new  prism  line  runs  tangent  to  the 
old. 
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The  ruling  width  of  120  feet  between  center  line  of  bridge  and  pro- 
posed new  prism  line  was  assumed  because  that  is  the  present 
minimum  distance  between  the  center  line  of  tracks  at  the  north  and 
south  approach  and  the  old  original  prism  line  at  the  present  time. 
The  additional  width  at  this  point  is  considered  desirable  from  a 
navigation  standpoint  in  order  to  give  a  greater  maneuvering  terri- 
tory during  the  freshet  periods  of  the  Chagres  River. 

Project  No.  5 — Gaillard  Cut,  approach  to  Pedro  Miguel  Locks. — To 
widen  approach  to  Pedro  Miguel  Locks  and  increase  field  of  vision 
along  Paraiso  and  Cucaracha  Reaches,  including  free  line  of  sight 
to  Cucaracha  signal  station  from  west  chamber  of  locks. 

(a)  Project  starts  on  south  end  at  station  1920  +  50  and  is  projected 
northward  paralleling  center  approach  wall  of  locks  to  station 
1910  +  00,  at  which  point  an  easement  approach  curve  is  provided 
running  tangent  to  original  prism  line  at  station  1904  +  50,  south 
tangent.  This  project  removes  a  point  very  dangerous  to  vessels 
making  the  west  chamber  going  south  or  in  straightening  up  vessels 
leaving  the  west  chamber  of  locks  in  making  Paraiso  Reach  going 
north. 

(b)  This  project  also  proposes  the  removal  of  a  ridge  on  the  west 
bank  to  an  elevation  of  + 128  feet  mean  sea  level.  The  accomplish- 
ment of  project  5  (b)  will  permit  a  clear  view  of  Paraiso  and  Cuca- 
racha Reaches  as  well  as  Cucaracha  signal  station  from  the  bridge 
of  a  ship  immediately  on  leaving  the  west  chamber  of  the  locks. 

Project  No.  6 — Miraflores  Lake-Miraftores  Lake  channel. — Broad- 
ening Miraflores  Lake  channel  from  south  end  of  Pedro  Miguel  Locks 
to  north  end  of  Miraflores  Locks.  To  widen  channel  from  500  to  750 
feet  from  station  1957+15  to  station  2028  +  50,  with  suitable  ap- 
proaches to  the  Pedro  Miguel  and  Miraflores  Locks  vnng  walls,  and 
straighten  same  by  running  directly  from  end  of  approach  wall  at 
Pedro  Miguel  to  end  of  approach  wall  at  Miraflores.  The  object 
of  this  project  is  to  do  away  with  the  turn  in  this  short  reach  and 
at  the  same  time  give  additional  maneuvering  room  for  ships  in 
transit  lying  off  approaches  to  either  lock  while  other  ships  are  being 
locked  through. 

It  is  planned  to  commence  work  on  project  No.  3  immediately  after 
completion  of  project  No.  2,  and  practically  the  same  equipment 
and  number  of  men  will  be  required  on  the  former  as  are  now  en- 
gaged on  the  latter.  Work  on  this  project  will  probably  start  late 
in  the  fiscal  j^ear  1929-30  and  will  require  approximately  three  years 
for  completion. 

Projects  Nos.  4  and  5  involve  a  considerable  quantity  of  suction- 
dredge  work,  and  the  time  of  starting  will  depend  upon  availability 
of  this  type  of  equipment.  Some  work  may  be  accomplished  simul- 
taneously with  work  on  project  No.  3. 


\ ' 
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Project  No.  6  would  ordinarily  follow  project  No.  5,  but  in  view 
of  a  recent  recommendation  from  the  marine  superintendent  that 
this  project  be  given  priority  over  other  projects,  it  is  possible  that 
project  No.  G  will  precede  project  No.  4  and/or  No.  5;  however, 
inasmuch  as  necessary  equipment  can  not  be  released  from  ordinary 
maintenance  work  before  the  year  1931,  a  final  decision  as  to  priority 
will  not  be  made  before  that  time. 

EQUIPMENT 

Service  of  excavating  equipment  during  the  year  was  as  follows: 
Three  15-yard  dipper  dredges  were  operated,  respectively,  5y2,  9,  and 
91/2  months;  one  20-inch  pipe  line  suction  dredge  was  operated  10 
months,  and  during  2y2  months  a  relay  pump  barge  was  operating  in 
connection  with  this  dredge ;  a  24-inch  pipe  line  suction  dredge,  the 
Las  Cruces,  was  placed  in  service  during  the  last  half  of  the  year  and 
operated  4^2  months ;  1  hydraulic  grader  was  operated  lV/2  months ; 
2  drill  boats,  11  months  each;  air  compressor,  12  months.  The  fol- 
lowing craft  were  also  in  commission  throughout  the  year,  except  as 
withdrawn  for  repairs  or  overhaul:  Two  250-ton  floating  cranes,  5 
large  and  2  small  tugs,  1  gasoline  tug  for  the  ferry  across  the  canal, 
and  10  launches. 

The  most  important  addition  to  the  dredging  equipment  made  for 
a  number  of  years  was  that  of  the  24-inch  pipe  line  suction  dredge 
Las  Cintces,  one  of  the  largest  and  most  powerful  hydraulic  dredges 
ever  constructed.  It  is  of  the  Diesel  electric  type.  Four  engines, 
direct  connected  to  generators,  form  the  main  power  units,  supplying 
the  electricity  for  operation  of  motors  driving  the  main  pump  and 
auxiliaries.  The  main  pump  motor  is  of  2.500  horsepower.  The 
dredge  is  capable  of  pumping  through  a  pipe  line  over  2  miles  in 
length  and  has  an  excavating  capacity  of  from  500  to  1,000  cubic 
yards  an  hour,  depending  on  the  kind  of  material  handled.  The  hull 
is  226  feet  long  by  50  feet  in  width  and  14  feet  in  depth  and  displace- 
ment in  normal  working  condition  is  about  2,500  tons.  The  agitating 
ladder  is  90  feet  long  and  capable  of  digging  to  a  depth  of  60  feet. 
This  dredge  was  built  in  Baltimore,  left  that  port  on  December  15, 
1928,  in  tow  of  two  tugs,  arrived  at  Cristobal  on  January  11,  1929, 
and  was  placed  at  work  on  February  2  in  the  Pacific  entrance.  From 
April  19  to  the  end  of  the  year  it  was  supplying  fill  for  Albrook  Field. 

FERRY  SERVICE 

The  vehicular  ferry  across  the  canal  at  the  upper  end  of  Pedro 
Miguel  Locks  was  operated  365  days  during  the  year,  making  a  total 
of  6,242  trips  and  carrying  40,868  vehicles,  as  compared  with  26,452 
vehicles  in  1928.    By  months  the  number  of  vehicles  transported  range 
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from  1,497  in  November  to  5,895  in  March,  with  an  average  of  3,406. 
Traffic  during  the  rainy-season  months  has  increased  in  comparison 
with  previous  seasons  on  account  of  improvement  in  the  roads  between 
the  Canal  Zone  boundary  and  Chorrera,  Panama,  a  section  which  was 
very  difficult  in  wet  weather. 

SLIDES 

West  Lirio  slide. — A  slide  occurred  on  August  16,  1928,  between 
stations  1738  +  00  and  1742  +  00  W.  The  top  of  the  bank  broke  back 
about  60  feet  at  elevation  138  feet  M.  S.  L.  and  material  entered  the 
canal  prism  a  distance  of  40  feet,  resulting  in  a  depth  of  36  feet  on 
the  old  west  prism  line.  By  the  end  of  the  month  the  channel  east 
of  the  new  west  prism  line  had  been  restored.  On  the  29th  of 
November,  1928,  the  rock  point  between  stations  1736  +  50  and  1739  +  50 
W.  broke  up  and  pushed  across  new  prism  line  to  the  old  prism  line, 
the  break  line  being  about  150  feet  back  from  new  west  prism  line 
and  at  elevation  150  feet  M.  S.  L.  There  was  also  a  settlement  dur- 
ing November,  1928,  between  stations  1722  +  00  and  1726  +  00  W.,  and 
400  feet  back  from  new  prism  line.  The  area  between  stations 
1722  +  00  and  1726  +  00  W.,  continued  settling  and  has  shown  a  general 
movement  toward  canal  during  remainder  of  the  fiscal  year.  The 
dredges  Paraiso  and  Gamboa  worked  on  West  Lirio  slide  during  the 
fiscal  year,  excavating  a  total  of  393,200  cubic  yards.  The  total 
excavation  to  date  on  West  Lirio  slide  is  2,142,470  cubic  yards. 

South  Cucaracha  slide. — On  October  18,  1928,  a  general  movement 
and  settlement  occurred  between  stations  1818  +  00  and  1823  +  00  E., 
involving  an  area  of  approximately  5  acres.  The  observation  points 
in  this  area  moved  from  5  to  13  feet  toward  the  canal.  During 
November,  December,  January,  and  June  a  general  surface  move- 
ment toward  the  canal  continued.  The  dredge  Gamboa  removed 
44,150  cubic  yards  from  this  slide  during  the  fiscal  year.  The  total 
excavation  to  date  on  South  Cucaracha  slide  is  58,100  cubic  yards. 

South  West  La  Pita  slide. — On  November  6,  1928,  the  high  bank 
at  the  south  end  of  the  La  Pita  curve,  west  side,  broke  back  about 
180  feet  from  the  prism  line,  between  stations  1671  +  00  and  1674  +  00 
W.  and  fell  to  the  95-foot  berm.  A  number  of  large  bowlders  lodged 
on  the  berm  and  were  broken  up  by  drilling  and  blasting  in  antici- 
pation of  their  entering  the  channel.  The  quantity  of  material 
entering  the  channel  was  negligible.  There  was  no  further  move- 
ment of  this  slide  during  the  year.  The  total  excavation  to  date  on 
South  West  La  Pita  slide  is  1,650  cubic  yards. 

West  Gulebra  slide. — On  November  15,  1928,  a  movement  oc- 
curred between  stations  1761  +  00  and  1766  +  00  W.,  the  bank  breaking 
back  for  a  distance  of  400  feet  from  the  west  prism  line.  The 
amount  of  material  entering  the  canal  was  small.     During  the  month 
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of  June,  1929,  a  perceptible  movement  along  the  water  front  oc- 
curred between  stations  1780+00  and  1794  +  00  W.  A  maximum 
movement  of  1G  feet  at  station  1791  +  00  and  an  average  movement  of 
4.3  feet  toward  the  canal  was  recorded  on  West  Culebra  base  lines 
between  above  stations.  The  amount  of  material  entering  the  canal 
was  small.  The  dredge  Gamboa  removed  2,400  cubic  yards  of  ma- 
terial from  this  slide  during  the  year.  The  dredges  Gamboa  and 
Paraiso  worked  in  front  of  this  slide  at  intervals  during  the  fiscal 
year  on  project  No.  9,  West  Culebra  Basin. 

East  barge  repair  slide. — On  June  21,  1929,  a  slide  occurred  be- 
tween stations  1755  +  00  and  1760  +  00  E.,  involving  approximately 
250,000  cubic  yards  of  material.  The  toe  of  this  slide  reached  a 
point  20  feet  west  of  the  canal  axis  at  station  1757  +  50,  leaving  a 
depth  of  38  feet  on  the  center  line,  while  the  water  edge  moved  40 
feet  into  the  prism  between  stations  1757  +  00  and  1758  +  00  E.  A 
channel  40  feet  in  depth  and  150  feet  wide  was  maintained  for  ship- 
ping and  at  the  end  of  the  month  the  available  channel  was  200 
feet  wide  past  this  slide.  The  dredges  Paraiso  and  Cascadas  re- 
moved a  total  of  82,700  cubic  yards  of  material  from  this  slide  dur- 
ing the  month  of  June,  1929.  The  total  excavation  to  date  on  east 
barge  repair  slide  is  451,150  cubic  yards. 

Cucaracha  Signal  Station  slide. — On  June  30,  1929,  a  bank  break 
occurred  between  stations  1819  +  00  and  1822  +  50  W.,  approximately 
30,000  cubic  yards  of  rock  entering  the  canal  prism  and  affecting 
channel  for  a  distance  of  70  feet  east  of  west  prism  line.  Dredge 
Paraiso  excavated  5,200  cubic  yards  of  material  from  this  slide  on 
June  30,  1929.  There  was  no  other  movement  of  this  slide  during 
the  year.  The  total  excavation  to  date  at  Cucaracha  Signal  Station 
slide  is  129,050  cubic  yards. 

Several  other  small  breaks  occurred  at  various  points  in  the  cut 
during  the  year,  but  at  no  time  was  there  any  interference  with 
shipping  on  account  of  the  slides. 

AIDS  TO  NAVIGATION 

A  gas  and  whistling  buoy  was  established  in  the  fairway  off  the 
Atlantic  entrance  to  the  canal.  A  gas  buoy  was  placed  on  Commis- 
sion Rock  Shoal,  off  the  Pacific  entrance  to  the  canal.  The  charac- 
teristics of  the  South  Fraile  gas  and  whistling  buoy  were  changed. 
Flamenco  Island  Light  was  improved  by  installing  a  third-order 
lens  in  a  new  structure  which  was  painted  white  for  use  as  a  day- 
mark.  A  fog  signal  was  installed  on  one  of  the  towers  of  the 
Darien  radio  station;  it  consists  of  a  green  light  of  250  watts,  300 
feet  above  ground,  the  lighting  of  which  indicates  to  pilots  the  exist- 
ence of  fog  over  Gaillard  Cut  or  the  narrow  waters  to  the  north 
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of  the  cut.  Material  for  radiobeacons  authorized  by  the  Bureau  of 
Lighthouses,  Department  of  Commerce,  for  installation  on  Cristobal 
Mole  and  at  Cape  Mala  was  received,  stored,  and  delivered  to  the 
sites.  Various  other  aids  were  installed,  adjusted,  or  maintained. 
At  the  end  of  the  fiscal  year  the  number  of  aids  totaled  522,  of 
which  121  were  lighted  by  gas,  281  by  electricity,  and  120  were 
unlighted. 

ACCIDENTS 

The  board  of  local  inspectors  conducted  investigations  and  sub- 
mitted reports  on  96  accidents  to  vessels  in  transit  through  the  canal 
or  in  its  terminal  ports.  The  number  of  accidents  in  which  the 
estimated  damages  amounted  to  $1,000  or  more  was  21,  as  compared 
with  14  in  the  preceding  fiscal  year.  A  classification  of  the  acci- 
dents shows  the  following:  Collision  between  ships,  13;  grounded  in 
canal,  3;  struck  bank  of  canal,  9;  struck  lock  walls,  21;  other  acci- 
dents in  locks,  15;  incidental  to  assistance  by  tugs,  6;  docking  acci- 
dents, 19;  miscellaneous,  10. 

Following  is  a  brief  summary  of  the  more  serious  accidents,  in 
chronological  order : 


Date 

Vessel 

Nature  of  accident 

Esti- 
mated 
damages 

Responsibility 

attributed 

to— 

July  25, 1928 

Rammed    barge    in    Gaillard    Cut 
while  maneuvering  to  break  sheer, 
fin  coming  to  dock  caused  damages 
1    to  wharf  and  oil  pipe  line  to  the 
|    extent  of. 

$2,000 
1,454 

600 

1,200 

2,700 
13, 250 

4,300 

2,300 
2, 500 
3,800 

Vessel. 

Aug.  14,1928 

Steel  Navigator 

1    " 

Sept.    8,1928 
Sept.  14, 1928 
Oct.      5, 1928 

Took  up  against  west  bank  through 

failure  of  port  anchor  to  let  go. 
In  coming  to  dock  came  into  collision 

with  the  wharf  structure. 
Grounded  in  Gatun  Lake  through 

failure  of  port  engine  to  operate  in 

accordance  with  signals  received 

from  the  bridge. 
Touched  east  bank  as  the  result  of 

poor  maneuvering  when  heavily 

loaded  with  engine  stopped. 
Propeller  broken  when  struck  by 

sand  barge  in  tow  of  tug. 
Damaged  blister  plating  on  port  side 

D3  touching  wing  wall  of  lock. 
Iient  propeller  by  touching  knuckle 

of  lock  wing  wall. 
Sunk;  collided  with  Panama  Canal 

scow. 
Starboard  forward  propeller  touched 

center  lock  wall. 

Vessel. 
Do. 

Do. 

Oct.      6, 1928 

Do. 

Jan.     4, 1929 

Panama  Canal. 

Jan.    17, 1929 

U.  S.  S.  Texas 

Do. 

Do 

Jan.    20,1929 
Jan.    22,1929 
Jan.    23, 1929 

U.  S.  S.  Richmond.... 

Gig  of  U.  S.  S.  'Whit- 
ney. 
U.  S.  S.  Detroit 

Vessel . 
Do. 

3,750 

7,000 
13, 005 

1, 250 

1,800 
3,800 

f      2,400 

\      2,000 

11,500 

14, 000 

17, 683 
6,  000 
2,600 

Do. 
Do. 

Feb.-    1,1929 

Panama    Canal   fuel   oil  line  burst 

aboard. 
Fouled  fender  chain  when  leaving 

locks. 

Panama  Canal. 

Feb.     8, 1929 
Feb.   15,  1929 

Chinese  Prince. 

Sun 

Do. 
Vessel. 

Mar.  14, 1929 

In  collision  with  steamship  George 
W.  Barnes. 

Do. 

Apr.    12,1929 
May   15, 1929 

Do. 
Panama  Canal. 
Vessel. 

Collided  with  Ashby  at  dock 

Collided  wit  h  Panama  ( 'anal  dredge 
Cascadas,  due  to  faulty  pilotage. 

May  17,  1929 

Panama  Canal. 

Do 

U.  S.  Cascadas.. 

Do. 

May  24, 1929 

Took  sheer  and  struck  bank  of  canal. 

Collided  with  center  wall  of  locks 

Vessel. 

June  27, 1929 

Plow  City 

Panama  Canal. 
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No  investigation  was  made  of  the  grounding  of  the  steamship 
President  Adams  on  a  reef  outside  of  the  west  breakwater  at  Cristo- 
bal in  the  early  morning  of  January  11.  1929,  for  the  reason  that  the 
master  of  the  vessel  advised  the  canal  authorities  that  the  Panama 
(anal  was  in  no  way  responsible  for  the  accident. 

Continuance  of  the  policy  of  requiring  overdraft  vessels  to  have 
the  assistance  of  a  tug  during  transit  necessitated  furnishing  thi^ 
service  to  13C  vessels  during  the  year.  Such  overdraft  vessels  consist 
almost  entirely  of  ore  carriers  arriving  from  the  west  coast  of  South 
America  and  tankers,  mostly  from  the  west  coast  of  the  United 
States;  only  one  overdraft  vessel  in  transit  from  the  Atlantic  to  the 
Pacific  required  tug  assistance  during  the  year.  In  a  few  instances 
among  the  135  vessels  from  Pacific  to  Atlantic  the  assistance  of  tug 
was  necessitated  by  poor  maneuvering  qualities  rather  than  over- 
draft. 

SALVAGE   OPERATIONS 

Commercial  salvage  companies  have  been  operating  in  the  areas 
adjacent  to  the  canal  since  192G,  and  upon  the  establishment  of  this 
arrangement  the  Panama  Canal  adopted  a  policy  of  not  undertaking 
salvage  operations  in  other  than  canal  waters  except  where  lives  are 
endangered  or  great  emergency  exists.  The  only  salvage  operation 
undertaken  during  the  fiscal  year  1929  was  the  floating  of  the  steam- 
ship President  Adams,  of  the  Dollar  Line,  which  went  ashore  off 
Toro  Point  on  January  11.  The  Panama  Canal  salvage  tug  Favorite 
brought  the  ship  to  dock  at  Cristobal  in  the  morning  of  January  12. 

On  the  night  of  June  14  the  Favorite  proceeded  to  sea  under 
orders  to  bring  in  the  steamship  Wamks,  ashore  in  the  San  Bias 
region  of  Panama:  this  ship,  however,  freed  itself  and  came  to  Cris- 
tobal without  assistance.  The  canal  tug  Trinidad  made  a  trip  of 
39i'o  hours  to  sea  in  assistance  to  the  Army  transport  Camhrai  in 
November,  and  on  December  G  towed  the  disabled  steamship  Lena 
Luckenbach  into  Balboa. 

RULES   AND   REGULATIONS 

The  rules  and  regulations  for  the  navigation  of  the  Panama  Canal 
and  adjacent  waters  effective  January  1,  1926,  issued  under  Execu- 
tive order  of  September  25,  1925,  were  supplemented  or  amended 
during  the  year  by  five  supplements  referring  to  the  following  sub- 
jects: Vessels  carrying  volatile  crude  oil  products;  fresh  water  in 
Gatun  Lake;  loaded  oil  tankers  passing  through  Gaillard  Cut  during 
darkness;  undesirable  persons;  and  the  load  and  trim  of  vessels 
navigating  the  canal. 


SECTION  II 

BUSINESS  OPERATIONS 

A  detailed  statement  of  the  expenses  (including  depreciation), 
revenues,  and  profit  or  loss  on  the  various  subsidiary  business  opera- 
tions conducted  by  the  Panama  Canal  will  be  found  in  Table  No.  23, 
Section  V,  of  this  report.  The  total  net  profit  on  these  operations  was 
$737,850.26,  as  compared  with  $736,719.43  in  the  preceding  year  and 
$876,536.80  in  the  fiscal  year  1927. 

The  business  operations  of  the  Panama  Railroad  Co.  on  the  Isth- 
mus yielded  an  additional  profit  of  $1,693,873.17.  In  1928  this  reve- 
nue was  $1,600,283.61,1  and  in  1927  it  was  $1,644,189.37.  Details  per- 
taining to  the  major  business  units  of  both  the  Panama  Canal  and  the 
Panama  Railroad  are  discussed  briefly  in  the  following  paragraphs : 

MECHANICAL    AND    MARINE    WORK 

During  the  past  fiscal  year  the  volume  of  work  handled  was  ap- 
proximately the  same  as  in  the  preceding  year.  At  both  the  Cristo- 
bal and  the  Balboa  mechanical  plants  there  has  been  a  considerable 
force  variation  from  month  to  month.  At  the  end  of  the  year  1,447 
men  were  employed,  approximately  10  per  cent  more  men  than  were 
engaged  at  the  end  of  the  preceding  year;  but  due  to  constructive 
planning  in  advance  and  the  cooperation  of  other  departments  and 
divisions  this  volume  of  work  was  at  all  times  well  balanced.  The 
heaviest  item  of  work  undertaken  during  the  year  was  in  connection 
with  the  overhaul  of  the  Pacific  locks.  Approximately  a  year  in 
advance,  the  mechanical  division  was  given  a  great  quantity  of  spare 
parts  to  manufacture  for  the  locks'  overhaul,  and  about  six  months 
in  advance,  the  locks  division,  arranged  to  borrow  from  the  shops  the 
necessary  mechanics  to  do  the  overhaul  work.  On  the  day  scheduled 
in  advance  by  the  locks  division  this  force  was  transferred  to  form 
an  already  organized,  locally  experienced  force  for  the  overhaul. 
Normally  there  would  have  been  no  work  for  these  men  upon  com- 
pletion of  the  overhaul,  but  the  authorities  of  the  Navy  then  co- 
operated and  advanced  their  program  of  heavy  submarine  repairs 
sufficiently  so  that  work  was  provided  to  bridge  the  gap,  and  no 
reduction  in  personnel  became  necessary.    The  end  of  the  fiscal  year 

1  The  1928  annual  report  showed  the  figure  $1,659,750.53.     Of  this  amount,  however, 
$59,466.92   was   set   aside   as    the    Isthmus    employees'    proportion    of   Panama    Railroad 
Co.'s  contribution  to  pension'  fund. 
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finds  assured  work  ahead  for  the  full  force  for  about  six  months, 
with  promising  outlook  beyond.  The  volume  in  sight  is  about  the 
same  as  on  the  corresponding  date  last  year,  but  a  greater  proportion 
this  year  is  marine  repair  work. 

The  value  and  class  of  work  done,  and  the  source  of  the  same,  for 
1929,  as  compared  with  the  two  preceding  years,  are  shown  in  the 
following  table : 


1927 

1928 

1929 

AMOUNT  OF  WORK  COMPLETED 

$1,619,815.30 
612,  276.  46 
476,  821.  34 
358,  814.  90 

$2, 320, 712. 23 
534,711.38 
420,  665.  14 
263, 596.  27 

$1,768,321.50 

620,  390.  50 

387, 578.  99 

484,449.51 

"" 

Total       --- - 

3,  067,  728.  00 

3, 539,  685.  02 

3, 260,  740.  50 

ORIGIN  OF  WORK  COMPLETED 

764,619.40 

1, 324, 896.  56 

671,  940.  06 

306,  271.  92 

814, 249.  09 
1,774,184.85 

603, 832.  40 
347, 418.  68 

810,  335.  67 

1,  350,  375.  87 

668, 010. 21 

432,  018.  75 

Total        

3,  067,  728.  00 

3, 539,  685.  02 

3, 260, 740.  50 

'  Includes  Panama  Railroad  steamship  line. 

DRY  DOCKS  AND  MARINE  WORK 


A  total  of  198  vessels  were  dry-docked  during  the  year,  116  at 
Balboa  and  82  at  Cristobal.    A  classification  of  these  vessels  follows. 


Balboa 

Cristobal 

Total 

35 
14 
6 

1 

7 

10 
2 
1 

42 

24 

8 

2 

60 

62 

122 

Total ..- - -. 

116 

82 

198 

The  average  tonnage  of  commercial  vessels  docked  at  Balboa  was 
3,072  and  at  Cristobal  648.  The  days  in  which  there  were  no  vessels 
in  dry  dock  at  Cristobal  numbered  33,  at  Balboa  7. 

In  the  annual  report  for  1928  it  was  stated  that  revised  plans  had 
been  prepared  for  extending  the  Cristobal  Dry  Dock  to  a  usable 
length  of  475  feet,  with  a  clear  opening  of  65  feet  at  the  entrance 
and  a  depth  of  30  feet  over  the  sill.  No  appropriation  to  cover  this 
work  has  yet  been  asked  for,  inasmuch  as  it  is  thought  advisable 
to  make  further  studies  of  the  entire  subject  of  dry  docks  and  marine 
railways  required  at  both  ends  of  the  canal  before  attempting  to 
undertake  any  alterations  of  existing  facilities. 

The  United  States  Navy  submarines  stationed  at  the  Coco  Solo 
submarine  base  were  dry-docked   and   overhauled,  and  Navy  ships 


38  REPORT   OF    GOVERNOR    OF    THE    PANAMA   CANAL 

of  the  Special  Service  Squadron  and  various  ships  of  the  United 
States  fleet  present  in  these  waters  during  the  last  fleet  concentration 
were  given  running  repairs.  In  addition,  two  cruisers  and  four  sub- 
marines of  the  Peruvian  Navy  were  dry-docked  and  overhauled. 

Various  repairs  were  made  during  the  year  to  United  States  Army 
tugs,  mine  planters,  launches,  etc. 

A  total  of  17  oil  tankers  from  various  companies  operating  on 
Lake  Maracaibo,  Venezuela,  came  during  the  year  to  the  Balboa 
shops  for  their  annual  repairs,  and  this  class  of  business  was  as  heavy 
as  during  the  preceding  year,  with  applications  on  hand  at  the  close 
of  the  fiscal  year  for  the  dry-docking  of  five  more  of  this  type  of 
vessel  during  the  month  of  July. 

The  dry  dock  at  Balboa,  with  its  length  of  1,000  feet,  is  the  only 
one  south  of  the  United  States  sufficiently  large  to  dock  some  of 
the  larger  vessels.  Its  use  must,  therefore,  be  regarded  in  the  light 
of  a  utility  of  importance  to  shipping  generally,  and  rather  than  to 
deprive  shipping  of  the  use  of  this  dock  for  possible  emergencies  it 
is  a  matter  of  policy  to  perform  only  temporary  repairs  to  vessels 
which,  if  thorough  repairs  were  undertaken,  would  occupy  the  dry 
dock  for  an  extended  length  of  time.  The  U.  S.  Army  transport 
Cambrai,  for  instance,  after  grounding  near  Corinto,  Nicaragua, 
was  placed  in  this  dry  dock  for  temporary  repairs  to  enable  her  to 
proceed  to  New  York  for  permanent  repairs.  The  Army  authorities 
inquired  as  to  the  ability  of  the  mechanical  forces  of  the  Panama 
Canal  to  undertake  permanent  repairs,  but  were  informed  that  with- 
out two  dry  docks  it  was  inadvisable  for  the  Panama  Canal  to 
undertake  other  than  temporary  repairs,  inasmuch  as  a  survey  of 
the  ship's  bottom  indicated  that  about  35  days  would  be  required 
for  a  thorough  repair  job.  In  this  connection  unconfirmed  report 
is  that  the  amount  paid  for  repairs  to  this  vessel  in  New  York  in 
the  dead  of  winter  was  $333,000.  The  estimate  at  the  canal  for 
repairs,  considered  liberal,  was  $175,000.  If  additional  dry-docking 
facilities  had  been  available  at  the  canal,  there  might  accordingly 
have  been  a  considerable  saving  to  the  Army  on  permanent  repairs 
in  addition  to  the  $17,000  expended  for  temporary  repairs  necessary 
for  the  continuance  of  the  voyage.  On  other  occasions  it  has  been 
necessary  to  consider  the  length  of  time  during  which  the  dry  dock 
might  be  tied  up,  but  there  has  been,  of  course,  no  refusal  to  allow 
the  use  of  the  dock  for  whatever  time  might  be  necessary  to  assure 
the  safety  of  the  ship  before  its  proceeding. 

The  steamship  Mississippi  was  damaged  so  badly  in  collision  with 
the  dredge  Cascadas  that  it  was  necessary  to  dry-dock  her  and  renew 
1  I  shell  plates,  together  with  supporting  frames  and  longitudinals. 
This  work  was  completed  in  seven  dry-docking  days.  Considering 
the  absence  of  a  labor  market  in  the  Canal  Zone,  this  compares  very 
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favorably  with  the  repair  of  the  steamship  Cristobal-Colo >i,  requir- 
ing renewal  of  13  plates,  recently  accomplished  in  five  dry-docking 
days  in  New  York  City,  which  was  advertised  in  shipping  journals 
as  an  unusually  speedy  repair. 

Three  Ellis  Channel  barges  of  200  tons  dead-weight  gross  capac- 
ity were  erected  at  the  Balboa  shops  for  fruit  interests.  A  GO-foot 
Diesel-engined  tender  was  commenced  for  the  dredging  division  and 
remodeling  work  was  done  on  three  barges,  one  of  which  was  com- 
pleted during  the  3'ear.  In  addition,  routine  overhauls  and  repairs 
were  made  on  floating  equipment  belonging  to  the  marine  division, 
and  three  launches  were  constructed;  for  the  municipal  division  a 
specially  designed  flat-bottomed  motor  boat  for  use  on  the  rapids 
of  the  Chagres  Eiver  was  constructed,  together  with  one  hull  of  19 
feet  and  one  V-bottom  work  boat  of  20  feet  for  the  3-acht  Illyria. 

OTHER  WORK 

A  large  quantity  of  spare  parts,  to  be  used  for  locks'  overhaul, 
was  made  during  the  first  half  of  the  fiscal  year,  this  being  a  con- 
tinuation of  work  undertaken  during  the  fiscal  year  1928.  The 
largest  item  of  this  work  consisted  of  59  cylindrical  valves,  which 
were  used  to  replace  worn-out  valves  which  had  been  in  service  at 
the  locks  since  the  completion  of  the  canal.  During  the  period  of 
the  locks,  overhaul  much  incidental  work  was  performed,  including 
the  reconditioning  of  parts  and  the  manufacture  of  apparatus  for 
use  in  removing  and  replacing  lock  gates.  The  manufacture  of 
lour  new  towing  locomotives  was  begun. 

J 11  anticipation  of  the  arrival  of  the  new  Diesel  electric  dredge 
Las  Cruces  her  discharge  pipe  was  manufactured,  and  there  were 
also  made  TO  lengths  of  pontoon  pipe  21  inches  by  40  feet,  327  lengths 
of  shore  pipe  21  inches  by  16  feet,  and  120  pontoons  for  rafting  the 
pontoon  pipe,  together  with  a  variety  of  special  dredge  pipe  con- 
nections. In  addition,  a  quantity  of  20-inch  dredge  pipe  was  manu- 
factured. Four  submarine  salvage  pontoons  were  undertaken  for 
the  Navy  and  to  a  large  part  completed  before  the  close  of  the  fiscal 
year.  "Welding  was  used,  instead  of  riveting,  on  the  dredge-pipe 
work  and  pontoons. 

Work  was  begun  for  the  Panama  Railroad  on  the  conversion  of  two 
additional  locomotives  from  saturated  to  superheated  steam,  and  twa 
locomotive  boilers  were  rebuilt.  One  of  the  four  additional  passenger 
cars  begun  in  1928  was  completed  and  another  brought  to  the  point 
of  erecting  the  framing.  The  work  of  rebuilding  the  refrigerator 
cars  on  cut-down  steel  flat-car  frames  continued;  and  all  cars  of  the 
Panama  Railroad  not  already  so  equipped  are  being  fitted,  as  oppor- 
tunity offers,  with  inside-hung  brake  beams. 
720C.0— 2H 4 
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PLANT 

The  equipment  and  buildings  at  the  Balboa  and  Cristobal  shops 
have  been  maintained  in  satisfactory  condition.  The  actual  amount 
spent  for  repairs  and  maintenance  thereof  during  the  year  was 
$97,172.17,  compared  with  $94,283.07  expended  during  the  previous 
year.  The  amount  in  reserve  for  repairs  at  the  end  of  the  fiscal 
year  1929  was  $6,912.51  greater  than  at  the  beginning  of  the  year. 

A  new  corrugated  asbestos  roof  was  installed  on  the  instrument- 
repair  shop  at  Balboa,  and  the  skylight  fitted  on  this  building  at  the 
same  time  is  of  a  type  new  to  the  Isthmus;  the  supporting  members 
are  protected  from  corrosion  by  an  extruded  lead  covering  and  the 
Hashing  is  of  sheet  lead.  The  lead-clad  skylight  was  acquired  partly 
for  trial  and  partly  on  account  of  the  acids  and  chemicals  in  the 
plating  room  underneath.  A  small  installation  for  chromium  plat- 
ing was  placed  in  the  plating  room  and  chromium  plating  is  now 
being  successfully  done  in  a  small  way. 

At  Cristobal  the  new  boiler  shop  was  completed  during  the  year. 
The  shop  is  in  full  use,  but  the  installation  of  new  tools  and  modern- 
izing of  old  tools  retained  is  not  yet  wholly  complete.  The  steel- 
work for  the  new  machine  shop  was  fabricated  and  erected ;  other 
material  for  the  shop  was  placed  on  order,  and  roofing  was  begun  by 
the  end  of  the  fiscal  year.  Columns  for  the  combined  sheet  metal, 
pipe,  and  forge  shop  have  been  fabricated,  also  some  of  the  other 
steel  framework,  and  roofing  and  other  material  and  equipment  are 
on  order.  The  building  will  be  erected  during  the  next  dry  season. 
Plans  are  being  developed  for  the  air-compressor  house,  looking 
toward  the  building  of  one-half  of  the  ultimate  structure ;  and  at  any 
time  later  the  remaining  portion  could  be  constructed  to  house  the 
proposed  dry-dock  pumping  plant.  The  main  needs  for  the  fiscal 
year  1930  are  incident  to  rebuilding  the  shops  at  Cristobal  and 
modernizing  their  equipment.  Some  of  the  lathes  in  use  date  back 
to  1906  and  1908. 

Improvements  made  and  additions  to  the  equipment  during  the 
fiscal  year  1929  included  an  electric  arc  brass  melting  furnace,  of  the 
oscillating  barrel  type,  the  substitution  of  steel  shot  for  crushed 
quartz  as  a  cleansing  agent  in  the  sand-biasing  of  castings,  which 
proved  both  economical  and  highly  satisfactory,  the  extension  of  use 
of  electric  rivet  heaters,  the  installation  at  Balboa  of  a  large  bevel 
rotary  shear  for  cutting  circular  plate  and  irregular  contours  and 
fitted  with  12-foot  joggling  rolls,  and  the  purchase  and  installation 
;il  Cristobal  of  an  additional  18-foot  joggling  roll.  These  rolls  are 
used  to  take  the  heaviest  ship  plating,  the  sheets  being  rolled  up  in 
complete  circles  and  removed  endwise.  Use  was  made  of  this  ma- 
chine in  manufacturing  the  considerable  amount  of  dredge  pipe  work 
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turned  out  during  the  year.  A  new  automatically  operated  air  com- 
pressor has  been  installed  in  the  railroad  yard  at  Panama  for  air- 
brake testing  and  the  air  line  from  the  Balboa  shops  to  that  point 
was  abandoned.  It  had  corroded  until  it  was  no  longer  serviceable. 
In  addition,  an  aftercooler  has  been  installed  just  outside  the  air 
plant  at  Balboa  to  remove  moisture  from  the  compressed  air. 

In  the  annual  report  for  the  fiscal  year  1928  reference  was  made 
to  the  proposed  acquisition  of  a  new  oil-burning  40-ton  crane  for  ves- 
sel repairs  at  Balboa  and  a  new  30-ton  locomotive  crane  for  Cristo- 
bal. Bids  received  from  the  United  States  indicated  so  great  a  rise  in 
cost  of  such  equipment  as  to  discourage  their  purchase.  In  conse- 
quence,  cranes  Nos.  71  and  72,  which  had  been  in  canal  service  for 
years,  were  rebuilt,  and  one  new  crane  of  compromise  type  of  40-ton 
lifting  capacity,  and  of  cheaper  price  was  purchased  as  a  standby  for 
crane  No.  72,  instead  of  a  full  duplicate  of  that  crane  to  supersede  it. 
The  full  duplicate  would  have  cost  $29,000.  The  compromise  crane 
cost  $20,000,  and  rebuilding  No.  72  cost  $12,000,  so  virtually  two  cranes 
were  secured  by  the  process  at  the  cost  of  one.  Rebuilding  crane  No. 
71  cost  $11,000.  It  is  of  interest  to  note  that  when  bids  were  received 
for  locomotive  cranes  to  duplicate  cranes  Nos.  71  and  72  it  was  found 
that  present-day  prices  for  the  same  article  are  250  per  cent  of  the 
prices  prevailing  before  the  World  War.  Nearly  the  same  ratio  pre- 
vails for  high-grade  machine  tools  (240  per  cent  to  be  exact),  although 
it  does  not  necessarily  prevail  for  lower-grade  tools  such  as  those 
which  run  to  weight  rather  than  precision.  However,  nearly  all  of 
the  purchases  for  the  shops  are  of  the  character  that  encounters  the 
high  ratio.  For  this  reason,  it  is  found  good  economy  to  spend  heavy 
sums  rebuilding  tools  which  several  years  ago  would  have  been  re- 
placed instead. 

FINANCIAL 

The  mechanical  division  earned  net  revenues  of  $49,219.86  during 
the  year,  after  providing  funds  sufficient  to  increase  the  reserve  for 
renewals  and  repairs  to  machinery,  equipment,  and  buildings  to 
$360,969.27,  in  which  is  included  $191,236.88  for  improvements  to 
the  Cristobal  shops.  Local  reserves  as  of  June  30,  1929,  for  replace- 
ments of  machinery  and  equipment,  Cristobal  Dry  Dock,  repairs  to 
equipment  and  buildings,  depreciation,  reroofing  Balboa  shops,  im- 
provements to  Cristobal  shops,  and  gratuity  for  employees'  leave 
totaled  $628,381.60,  as  compared  with  $774,071.39  for  the  same  items 
at  the  end  of  the  fiscal  year  1928. 

COAL 

The  sales  of  coal  from  the  plants  at  Cristobal  and  Balboa  totaled 
305,434  tons  during  the  year,  as  compared  with  340,774  tons  during 
the  year  1928  and  372,641  tons  during  1927.     In  continuation  of 
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the  policy  of  filling  Navy  coal  requirements  from  the  dry-coal  stock 
of  the  Panama  Railroad  on  the  Isthmus,  20,000  tons  were  transferred 
to  the  Navy  during  the  }Tear  at  the  cost  in  pile  to  the  railroad.  Of 
the  305,434  tons  sold  during  the  year,  280,427  tons  were  sold  to  935 
commercial  vessels  other  than  Panama  Railroad,  as  against  299,S61 
tons  sold  to  964  commercial  vessels  during  the  year  preceding.  The 
selling  price  of  coal  to  commercial  vessels  was  stabilized  at  $8  per 
ton  at  Cristobal  and  $11  per  ton  at  Balboa  during  the  last  part  of 
the  preceding  fiscal  year  and  was  continued  without  change  through- 
out 1929. 

The  total  receipts  from  the  sale  of  coal  and  charges  for  extra 
handling  during  the  }Tear  amounted  to  $2,491,784.77.  The  cost  of 
sales,  including  operating  expenses,  amounted  to  $2,233,768.07,  leav- 
ing a  net  profit  of  $258,016.70,  as  compared  with  $405,312.96  last 
year,  a  decrease  of  $147,296.26  for  the  year. 

Deliveries  of  coal  from  the  United  States  continued  to  be  made 
by  vessels  of  the  Ore  Steamship  Corporation,  en  route  to  Chile  for 
iron  ore,  under  the  contract  running  five  years  from  January  1, 
1927,  and  31  cargoes  of  coal  were  unloaded  from  the  corporation's 
vessels  during  the  past  year. 

Coal  handling  records. — The  largest  cargo  of  coal  ever  to  arrive 
at  a  port  of  the  canal,  and  a  coal  unloading  record  by  the  coaling 
plant,  were  jointly  established  with  the  arrival  at  Cristobal  from 
Norfolk  on  May  8,  1929,  of  the  steamship  Chilore,  of  the  above- 
mentioned  line,  bearing  20,069  tons  of  coal,  which  is  believed  to  be 
the  largest  cargo  of  coal  ever  shipped.  In  handling  the  coal  from 
the  Chilore  the  Cristobal  coaling  plant  discharged  this  cargo  in  22: 
hours  45  minutes,  a  record  in  handling  coal  from  this  particular  ves- 
sel. The  fastest  rate  of  discharge  yet  attained  from  any  vessel,  how- 
ever, was  on  January  8,  1929,  when  8,586  tons  of  coal  were  unloaded 
there  in  8  hours  50  minutes  from  the  steamship  Bethore. 

Panama  Railroad  colliers. — The  colliers  Achilles  and  I'h/sses, 
used  for  coaling  needs  of  the  Panama  Railroad  and  the  Panama 
Canal  prior  to  the  beginning  of  the  contract  with  the  Ore  Steamship 
Corporation,  were  withdrawn  from  that  service  in  1927  and  various 
negotiations  were  entered  into  for  placing  them  under  charter  in 
other  trades.  These  colliers  were  offered  for  sale  during  the  year,, 
no  arrangements  for  their  charter  having  been  feasible,  but  at  the 
close  of  the  fiscal  year  they  were  undisposed  of  and  remain  moored 
in  ( iatnn  Lake. 

FUEL  OJL,   DIESEL  OIL,   GASOLINE,    KEROSENE 

General  comment. — The  handling  of  mineral  oil  products  resulted 
in  net  profits  of  $163,194.86  after  deduction  of  operating  expenses, 
and  fixed  capital  charges. 
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All  deliveries  to  and  from  tanks,  for  private  companies  as  well  as 
for  the  Panama  Canal  and  the  United  States  Navy,  continued  to  be 
handled  during  the  year  through  the  pipe  lines  and  pumping  plants 
■of  the  Panama  Canal  at  Balboa  and  Mount  Hope  (Cristobal).  There 
was  no  tank  construction  at  the  Balboa  oil  tank  farm  during  the 
year.  Installations  were  made,  however,  of  4,120  feet  of  12-inch  pipe 
line  from  Dock  7  to  Dock  15,  with  lateral  lines  on  Docks  15  and  1G, 
and  3,720  feet  of  10-inch  pipe  line  was  run  from  building  9  to  Dock 
18  and  cross  connected  to  a  12-inch  line  at  Dock  1G.  At  Mount  Hope 
the  West  India  Oil  Co.  erecte  I  a  10,000-barrel  steel  gasoline  storage 
tank  and  installed  5,037  feet  of  6-inch  line  from  this  tank  to  Dock  13. 
At  the  close  of  the  year  the  total  storage  capacity  on  the  Isthmus  for 
gasoline  was  3,5G2,000  gallons;  and  for  fuel  and  Diesel  oil  the  storage 
capacity  remained  as  reported  last  year,  that  is,  2,361,040  barrels — ■ 
1,246,540  barrels  at  Balboa  and  1,114,500  barrels  at  Mount  Hope. 

Plans  were  begun  for  the  construction,  during  the  fiscal  year  1930,  of 
a  new  oil  crib  at  Cristobal,  which  is  urgently  needed  to  improve  oil- 
ing facilities  at  that  terminal.  A  similar  improvement  is  required 
at  Balboa  and  study  was  begun  to  determine  whether  Dock  4  at 
Balboa  can  be  used  for  oil  handling;  if  it  can  not  be  used  it  will  be 
necessary  to  construct  a  new  crib.  These  improvements  are  to  be 
made  from  funds  accumulated  for  repair  and  extensions  of  the  oil 
plants. 

Fuel  oil. — The  volume  of  fuel  oil  handled,  including  receipts, 
issues,  and  miscellaneous  transfers,  is  shown  by  the  following 
tabulation : 


Balboa 

Mount 
Hope 

Total 

Barrels 

134,  m 

Bam  Is 

Barrels 
134,463 

222,993 

5,630,137 
8,910 
60,  627 

85,  754 

6,  733,  923 

9,847 

65, 056 

308,  747 

12,  3(M,  000 

18,  757 
125, 683 

Total 

6, 057, 130 

6,  894,  5S0 

12, 951,  710 

The  number  of  ships  handled  in  connection  with  receipts  and  issues 
of   fuel  oils  totaled  2.447.  of  which  S9  were  Panama  Canal  craft. 

Diesel  oil. — Sales  of  Diesel  oil  to  vessels  by  the  Panama  Canal 
totaled  7,001  barrels,  and  sales  made  by  the  various  private  companies 
aggregated  1,006,387  barrels. 

Gasoline. — During  the  fiscal  year  2,225,588  gallons  of  gasoline  were 
received  for  bulk  storage;  of  this,  753,360  gallons  were  stored  in 
tanks  at  Mount  Hope  and  1,472,228  were  stored  in  tanks  at  Balboa. 
Bulk  gasoline  was  not  sold  to  vessels  during  the  year. 


44  KEPOKT   OF   GOVERNOR   OF   THE   PANAMA   CANAL 

Kerosene. — Kerosene  shipments  received  in  bulk  aggregated  538,- 
839  gallons;  of  this  amount,  186,623  gallons  were  stored  at  Mount 
Hope  and  352,216  gallons  at  Balboa. 

SHIP    CHANDLERY    AND    OTHER    STOREHOUSE    SUPPLIES— STOCKS 

ON  HAND 

The  operation  of  the  storehouses  was  continued  under  the  same 
policy  as  during  the  preceding  fiscal  year.  Storehouse  forces  were 
maintained  at  the  minimum  required  for  efficient  operations,  and 
inventory  values  were  held  down  to  the  lowest  possible  figure.  The 
value  of  stock  on  hand  at  all  storehouses  at  the  end  of  the  year,  ex- 
clusive of  scrap  and  obsolete  materials,  was  $4,715,916.09,  and  in 
the  hands  of  canal  and  business  divisions  $201,031.77,  or  a  total  value 
of  $4,916,947.86  (as  shown  in  Table  No.  8-a,  Section  V).  Unusual 
construction  activities  were  responsible  for  reducing  gravel  storage 
from  material  valued  at  $157,652  at  the  end  of  the  fiscal  year  1928  to 
$83,500  on  June  30,  1929,  and  the  quantity  of  building  materials 
handled  was  in  excess  of  ordinary  requirements.  The  total  value  of 
all  materials  received  on  requisition  from  the  United  States  during 
the  year  was  $5,016,359.36;  of  that  amount  $4,095,225.60  worth  was 
placed  in  storehouses  for  withdrawal  as  needed  and  $921,133.76  worth 
was  delivered  direct  to  divisions.  Local  purchases  were  made  to  the 
value  of  $722,505.49.  Scrap  and  obsolete  stocks  remaining  on  hand 
at  the  end  of  the  year  were  valued  at  $80,474.05 ;  and  during  the  year 
5,910  net  tons  of  American  scrap  iron  were  sold  and  delivered,  of 
which  12314  net  tons  were  sold  in  the  local  market. 

The  general  storehouse  at  Balboa  (including  the  medical  store- 
house), and  the  branch  storehouses  at  Paraiso  and  Cristobal  handled 
a  total  of  177,230  requisitions  and  foremen's  orders  during  the  year. 
The  value  of  all  issues  for  the  year  was  $5,455,812.23.  Material  and 
supplies  sold  to  steamships,  employees,  and  others  aggregated  $1,064,- 
741.20  and  involved  89,438  separate  sales. 

One  administrative  change  of  importance  was  made  at  the  end  of 
the  fiscal  year  and  taking  effect  July  1,  1929,  when  the  purchase  and 
sales  bureau  of  the  chief  quartermaster's  office  was  abolished.  The 
functions  of  this  bureau  were  consolidated  with  the  office  of  the 
general  storkeeper.  This  arrangement  will  show  for  the  fiscal  year 
1930  a  reduction  of  clerical  expense,  and  the  work  can  be  handled 
more  expeditiously. 

PURCHASES  AND  SALES  IN  THE  UNITED  STATES 

As  heretofore,  the  principal  purchases  of  supplies  have  been  made 
by  the  Washington  office.  Branch  offices  in  charge  of  assistant  pur- 
chasing agents  were  continued  at  New  York,  New  Orleans,  and  San 
Francisco,  and  the  personnel  at  these  offices  also  acted  as  receiving 
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and  forwarding  agents  for  materials  forwarded  to  the  Isthmus  from 
their  respective  ports. 

The  large  majority  of  purchases  are  made  for  delivery  on  the 
Isthmus,  in  accordance  with  the  long-established  policy  of  permitting 
competition  for  the  canal's  requirements  on  even  terms  in  all  sec- 
tions of  the  country.  Inspection  of  materials  has  been  continued, 
as  heretofore,  by  a  corps  of  inspectors  in  the  field,  assisted  as 
occasion  requires  by  officials  of  technical  branches  of  the  Govern- 
ment. The  number  of  orders  placed,  7,489,  was  less  by  275,  or  3.5 
per  cent,  than  in  the  fiscal  year  1928.  The  total  value  of  orders 
placed  during  the  year  was  $5,010,001.04,  as  compared  with  $4,769,- 
893.30  during  the  fiscal  year  1928,  an  increase  of  $240,107.74  in  value. 
Included  in  this  total  were  requisitions  for  medical  and  hospital 
supplies  handled,  as  in  the  past,  by  the  Washington  office  through 
the  medical  section,  New  York  general  intermediate  depot,  United 
States  Army,  Brooklyn.  The  grand  total  for  the  purchase  of  ma- 
terials and  supplies  by  orders  placed  in  the  United  States  by  and 
under  the  direction  of  the  Washington  office  since  1904  aggregates 
$204,240,079.65.  The  force  of  the  purchasing  organization  in  the 
United  States  was  not  increased  during  the  year  and  at  times  was 
taxed  to  capacity  to  take  care  of  the  volume  of  work,  with  con- 
siderable overtime  required. 

In  the  assistant  auditor's  office  12,743  claims  were  handled  and 
correspondence  was  conducted  relative  thereto,  including  117  which 
remained  over  from  the  preceding  year.  This  indicates  an  increase 
over  1928  of  231  claims  received,  while  there  were  examined  and 
passed  for  payment  219  more  claims  than  during  the  preceding  year. 

During  the  year  11,480  disbursement  vouchers,  amounting  to  $5,- 
420.925.61,  were  prepared,  representing  a  decrease  of  144  vouchers 
and  of  $1,170,321.12  in  disbursements  as  compared  with  1928  and 
collections  totaling  $303,140.24  were  made  on  552  accounts,  this  being 
140  more  collections  and  $101,874.30  more  in  proceeds  therefrom 
than  for  1928. 

During  the  year  71  contracts  were  prepared,  amounting  to  $2,- 
315,939.67,  being  3  more  contracts  than  for  1928  and  an  increase 
of  $279,986.83  in  amount. 

The  sale  of  surplus  canal  material  by  the  purchasing  department  in 
Washington  during  the  fiscal  year  1929  amounted  to  $102,556.84, 
based  on  13  sale  orders,  as  compared  with  $16,418.18  during  the 
preceding  year,  based  on  4  sale  orders. 

In  representing  the  Panama  Canal  in  the  United  States,  the  Wash- 
ington office  handled  extensive  correspondence  and  maintained  repre- 
sentation on  various  Government  boards  and  coordinating  com- 
mittees, in  addition  to  contacts  with  other  governmental  departments 
and  business  interests  with  reference  to  canal  activities. 
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NATIVE    LUMBER    OPERATIONS 

Native  hardwood  lumber  operations  were  continued  as  during  the 
preceding  year,  and  99,939  board  feet  of  logs  were  purchased  as  com- 
pared with  225,051  board  feet  during  1928.  In  addition,  284  hard- 
wood railroad  crossties  were  purchased  from  local  contractors,  as 
compared  with  2,587  during  the  preceding  year. 

HARBOR  TERMINALS 

The  total  revenue  from  harbor  terminal  operations  during  the 
fiscal  year  amounted  to  $1,859,551.58;  the  operating  expenses  were 
$1,454,758.42,  leaving  a  net  revenue  of  $404,793.16,  as  compared  with 
$331,686.64  last  year,  an  increase  of  $73,106.52  for  the  year.  There 
were  1,936,270  tons  of  cargo  stevedored  and  transferred  this  year,  as 
compared  with  1,666,903  in  1928,  an  increase  of  269,367  tons  for  the. 
year;  3.516  cargo  ships  and  1,053  banana  schooners  were  handled,  and 
agency  service  was  furnished  to  277  commercial  vessels.  At  the  close 
of  the  year  an  additional  reserve  of  $50,000  was  set  up  to  cover  future 
extraordinary  repairs  and  dredging. 

A  comparison  of  cargo  tonnage  handled,  gross  and  net  revenue 
from  terminal  activities,  etc.,  for  the  past  three  years  is  given  in  the 
tabulation  below : 


Tons  of  cargo  stevedored 

Revenue  per  ton  stevedored 

Cost  per  ton  stevedored 

Tons  of  cargo  handled  and  transferred 

Revenue  per  ton  handled 

Cost  per  ton  handled .. 

Gross  operating  revenue 

Gross  operating  expense.. 

Net  revenue 

Per  cent  of  expense  to  gross  revenue.. 


1927 


305,  500 

$0.  3888 

$0.  2248 

1,150,807 

$0. 9580 

$0.  7894 

1, 423,  357.  77 

1, 147,  809,  90 

$275,  547.  87 

80.64 


1928 


330,  392 

$0.  3775 

$0.  2623 

1,336,511 

$0.  9316 

$0.  7801 

$1,  603,  266.  98 

$1,  271,  580.  34 

$331, 686. 64 

79.31 


1929 


376,  959 

$0.  3070 

$0.  2028 

1,559,311 

$0.  8608 

$0.  7618 

$1,  859,  551.  58 

$1,  454,  758.  42 

$404,  793. 16 

78.23 


The  distribution  of  business  between  the  Cristobal  and  Balboa 
terminals  is  indicated  below: 


Cristobal 


Balboa 


Number  of  vessels  discharging  or  taking  on  cargo 

Tons  of  cargo  received. 

Tons  of  cargo  dispatched 

Tons  of  cargo  rehandled 

Tons  of  cargo  stevedored  by  Panama  R.  R 


2,188 

795,  663 

590, 137 

20, 860 

308,  951 


1,328 

105,  726 

27, 476 

19, 449 


COMMISSARY  DIVISION 

The  operations  of  the  commissary  division  were  continued  along 
the  same  lines  as  in  previous  years,  and  the  general  organization 
remained  the  same.  A  new  concrete  warehouse,  checking-in  shed, 
and  general  manager's  office  were  completed  during  the  year  at 
Mount  Hope.     This  project  included  the  installation  of  a  new  bakery, 
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a  new  coffee-roasting  plant,  and  a  packing  department.  These  have 
been  in  operation  for  some  time  now  and  have  proved  very  successful. 

In  general  it  is  the  policy  to  purchase  all  food  supplies  in  the 
United  States,  if  at  all  practicable,  and  of  the  total  purchases  made 
only  a  small  percentage  goes  to  foreign  producers.  A  careful  analy- 
sis was  made  of  all  articles  customarily  purchased  in  foreign  markets 
with  a  view  of  determining  if  any  such  items  could  be  obtained  in 
the  United  States.  The  result  of  the  study  indicated,  however,  that 
so  far  as  practicable  all  articles  that  could  be  supplied  in  the  United 
States  were  being  purchased  there,  On  account  of  the  distant  loca- 
tion of  the  Canal  Zone  from  the  United  States,  the  peculiar  local 
conditions,  and  the  fact  that  about  75  per  cent  of  the  employees  on 
the  canal  are  West  Indians,  it  is  necessary  for  the  commissaries  to 
stock  certain  items  of  foreign  production  for  which  these  people 
express  a  definite  preference.  Several  foreign  commodities  of  widely 
advertised  brands  are  also  specifically  demanded  by  foreign  vessels 
using  the  canal. 

Most  of  the  beef  is  purchased  locally  from  cattle  raisers  in  Panama 
who  depend  on  the  sale  of  their  stock  to  the  canal,  as  has  been  done 
for  a  number  of  years.  Supplemental  supplies  of  beef  were  pur- 
chased from  Argentina  and  New  Zealand.  Beef  obtained  from  these 
sources  is  sold  at  much  lower  prices  than  those  prevailing  in  the 
United  States.  It  would  be  practically  impossible  to  import  beef 
from  the  United  States  and  sell  it  here  at  the  prices  which  would 
necessarily  have  to  be  charged. 

SALES 

Every  effort  was  made  to  restrict  sales  in  the  commissaries  to  indi- 
viduals or  organizations  regularly  entitled  to  buy  in  the  stores.  A 
special  circular  notice  on  this  subject  was  issued  by  the  governor 
under  date  of  May  15,  1929,  copies  of  which  were  distributed  to  all 
employees  of  the  Panama  Canal  and  Panama  Railroad,  given  to  the 
press,  and  posted  conspicuously.  All  infractions  discovered  during 
the  year  were  of  a  relatively  minor  nature,  and  were  promptly  cor- 
rected, the  guilty  persons  being  cautioned  or  punished  as  found 
advisable.  Total  commissary  sales  and  services  during  the  year 
amounted  to  $10,479,571.21,  as  compared  with  $9,671,497.09  dining 
the  preceding  year,  an  increase  of  $808,073.52,  and  representing  an 
increase  of  $1,338,855.37  above  the  fiscal  year  1927.  Sales  to  vessels 
amounted  to  $1,703,986.72,  as  compared  with  $1,429,647.35  during 
the  preceding  year,  an  increase  of  $274,339.37.  Of  the  aggregate  sales 
to  vessels,  $541,344.18,  or  approximately  32  per  cent,  represents  pur- 
chases by  vessels  of  the  United  States  Navy. 

The  gross  receipts  from  the  sale  of  commissary  supplies  during  the 
year  were  $808,073.52  in  excess  of  sales  during  the  preceding  year 
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and  the  net  profits  were  $550,201.96  as  compared  with  $455,721.25 
during  the  preceding  year,  or  an  increase  in  net  profits  of  $94,480.71. 
The  distribution  of  sales  as  compared  with  the  two  preceding  years 
was  as  follows: 


1927 

1928 

1929 

$1,321,933.11 

697,  522.  98 

794, 689.  06 

»        264,  685. 11 

697, 673.  98 

5,  751,  234.  99 

$1,431,333.77 
728, 124.  03 
980,  513.  28 
411,324.77 
681,812.45 
5,  857,  279.  24 

$1,  515, 100.  29 

852,  548.  25 
1, 134, 886.  75 

287,  390. 17 

713,  041.  23 

6, 431,  718. 85 

9,  527,  739.  23 
399, 159.  13 

10, 090, 387.  54 
408, 146.  76 

10, 934,  685.  54 

455,114.33 

9, 128,  580. 10 

9, 682,  240.  78 

10,  479,  571.  21 

Supplies  for  expense  and  equipment: 

47, 017. 90 

1, 089.  78 

20,  571.  66 

45, 170.  25 

1,  257.  79 

20,  387.  43 

43, 467.  34 

1,  669.  27 

Plants 

33,  515.  51 

Total 

68,  679.  34 

66,  815.  47 

78, 652. 12 

Loss  by  condemnation,   pilferage,  shrinking,  clerical 

207, 196. 15 

207, 120.  76 

188, 043. 15 

9,  404, 455.  59 

9, 956, 177.  01 

10,  746,  266. 48 

PURCHASES 

Purchases  during  the  year  aggregated  $8,004,007.87,  an  increase 
of  $702,596.71  as  compared  with  the  preceding  year.  Supplies  to 
the  value  of  $1,720,112.17  were  on  hand  at  the  close  of  the  year. 
The  following  tabulation  shows  the  value  of  the  various  items  pur- 
chased as  compared  with  the  preceding  years : 


1927 


Groceries... 

Candies1 

Hardware 

Dry  goods 

Shoes 

Cold  storage 

Tobacco 

Cattle  and  hogs. 
Milk  and  cream. 

Eggs 

Butter 

Raw  material 

Toys 

Dressed  beef 


Total. 


TLACE   OF  PURCHASE 


United  States 

Europe  and  Orient 

Central  and  South  America. 

Cattle  industry 

Panama  Canal , 

Local 


Total. 


$1,  672, 887.  79 


$1,  618,  591.  99 


565, 
,174, 
328, 
,470, 
398, 
445, 
158, 
230, 
326, 
325, 
34, 
224, 


982.  22 
818.  42 
489. 83 
016.  76 
654.  36 
852.  08 
293.  55 
689.  73 
(1X2.08 

821. 11 

585.  22 
234.  33 


7, 356,  407.  48 


5,313,970.34 
1,030,279.83 
275,  702.  01 
440, 150. 12 
112,612.75 
183,  692.  43 


7, 356,  407.  48 


1  Candies  included  in  groceries  prior  to  Jan.  1,  1929. 


419,412.20 

1, 140, 098.  53 

290,  738.  75 

1,  603,  080.  53 

396,  658.  82 

394,  417.  07 

124,  661.  64 

232,128.68 

261,  035.  06 

632,112.56 

36,  415.  29 

152,  049. 84 


7,  301, 400.  96 


5,  283.  402.  25 
947,319.00 
323,911.  19 
468,  524.  32 
90,  890.  65 
187,  353.  55 


7,  301, 400.  96 


$1, 688, 

30, 

494, 

1,  262, 

359, 

1,  733, 

444, 

538, 

149, 

254, 

303, 

521, 

34, 

188, 


256.  48 
931. 49 
128.65 
837. 68 
700.  31 
549.  20 
995.  94 
486.  59 
813.  60 
327. 01 
233.  36 
515.  42 
125.  36 
046.  58 


8, 004, 007.  67 


5,013,245.70 
1, 109,  002.  78 
378,  743. 13 
620,  837.  40 
108, 445.  59 
173,  733. 07 


8,  004, 007.  67 


Note. — Purchases  for  1928  were  reported  in  the  1928  annual  report  as ! 
used  retail  instead  of  cost  figures. 


3,334,407.43,  as  the  result  of  having 
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MANUFACTURING    PLANTS,   ETC. 

The  output  of  the  various  manufacturing  plants  and  laundry  had 
a  total  value  of  $2,296,999.29,  as  compared  with  $1,959,914.60  in  the 
preceding  year,  an  increase  of  $337,084.69.  The  principal  products 
of  the  major  plants  and  their  value  are  .summarized  as  follows: 

Bakery. — The  output  of  the  leading  items  baked  included  4,663,- 
732  loaves  of  bread,  2,082,324  rolls,  and  222,936  pounds  of  soda 
crackers,  with  cakes,  pies,  and  doughnuts;  the  total  value  was 
$289,110.69. 

Coffee -roasting  plant. — Among  the  products  handled  were  234,210 
pounds  of  coffee,  corn  meal,  peanuts,  and  almonds,  with  a  combined 
value  of  $110,460.06 

Ice-cream  and  milk-bottling  plant. — The  principal  output  con- 
sisted of  45,856  gallons  of  ice  cream,  453,606  quarts  of  milk,  17,703 
quarts  of  cream,  and  327,072  Eskimo  pies,  with  a  combined  value  of 
$212,942.17. 

Ice  plant. — Ice  manufactured  totaled  35,414  tons,  valued  at 
$313,145.75. 

Sausage  factory  and  pickling  department. — An  aggregate  of 
1,209,371  pounds  of  meat  products  was  turned  out,  valued  at 
$258,748.13. 

Industrial  laboratory. — Products  manufactured  totaled  $234,018.93 
in  value. 

Abattoir. — The  abattoir  turned  out  4,155,872  pounds  of  dressed 
beef,  with  a  total  value  of  $547,124.29.  By-products,  consisting  of 
hides,  horns,  tankage,  etc.,  to  the  value  of  $81,032.65,  were  shipped 
to  the  United  States. 

Laundry. — The  number  of  pieces  of  laundry  handled  was  6,637,026, 
and  receipts  aggregated  $250,416.62. 

HOTELS   AND   RESTAURANTS 

The  restaurants  and  silver  messes  continued  to  be  operated  under 
contract  during  the  year,  except  in  construction  camps,  etc.,  and 
service  was  rendered  at  fair  prices. 

The  Hotel  Tivoli  at  Ancon  and  the  Hotel  Washington  at  Colon  are 
essentia]  adjuncts  to  the  canal  in  affording  suitable  accommodations 
to  persons  having  business  to  transact  with  the  canal,  foreign  visitors, 
tourists,  visiting  Government  officials,  and  others.  During  the 
tourist  season  the  capacity  of  both  hotels  is  frequently  taxed  to  the 
limit.  The  Hotel  Tivoli,  formerly  operated  under  the  Panama 
(anal,  was  transferred  to  the  Panama  Railroad  at  the  close  of  the 
fiscal  year.  This  was  done  with  a  view  to  bringing  about  more 
unified  operation  and  control  of  both  hotels  and  is  expected  to  result 
in  improved  service.  The  supply  department  will  continue,  as  dur- 
ing the  preceding  year,  to  operate  both  hotels. 
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The  cost  of  operating  the  Hotel  Tivoli  during  the  year  was  $238,- 
276.4G,  and  the  profits  amounted  to  $20,925.72,  or  $10.99  less  than  for 
the  preceding  year.  The  cost  of  operating  the  Hotel  Washington 
during  the  year  was  $203,062.05,  the  profits  amounting  to  $14,468.75, 
or  $382.78  less  than  for  the  preceding  year. 

BUILDING  CONSTRUCTION  AND  MAINTENANCE 

A  large  volume  of  new  construction  work  was  done  during  the 
year,  and  all  necessary  maintenance  work  on  buildings  of  the  Pan- 
ama Canal  and  of  the  Panama  Eailroad  was  accomplished.  The 
principal  projects  of  construction  consisted  of  the  following:  A 
large  warehouse  and  office  for  the  commissary  division  at  Mount 
Hope,  which  was  completed ;  a  new  administration  building  at  Cris- 
tobal, 84  per  cent  completed ;  a  new  printing-plant  building  at  Mount 
Hope,  80  per  cent  completed;  thirty-three  2-family  houses  at  New 
Cristobal,  95  per  cent  completed;  and  40  type  1  cottages  for  gold 
employees  at  Balboa,  of  which  10  were  practically  completed  and  the 
balance  well  under  way  at  the  close  of  the  fiscal  year.  Work  was 
also  continued  on  the  ten  12-family  silver  quarters  at  Cristobal,  and 
at  the  close  of  the  year  a  total  of  $93,320.50  had  been  expended  out  of 
the  $102,000  authorized  for  this  work. 

In  order  to  release  a  valuable  area  on  the  Atlantic  side  for  the 
erection  of  additional  quarters  for  gold  employees,  the  Colon  radio 
station  of  the  United  States  Navy  was  dismantled  and  removed  to  a 
location  near  Fort  Davis,  this  work  being  55  per  cent  completed  at 
the  end  of  the  year.  An  8-room  school  for  colored  children  at 
Paraiso  was  begun,  and  at  the  end  of  the  year  it  was  60  per  cent  com- 
pleted; an  8-room  colored  school  at  Cristobal  was  completed,  and  in 
quarters  for  colored  employees  at  Gatun  work  was  begun  on  the  in- 
stallation of  additional  plumbing,  at  an  estimated  cost  of  $25,700, 
which  work  was  30  per  cent  completed  at  the  end  of  the  year.  In 
addition,  extensive  building  work  on  behalf  of  the  United  States 
Army  and  United  States  Navy  was  undertaken  during  the  year. 

There  is  an  equal  or  even  greater  volume  of  work  ahead  for  the 
fiscal  year  1930,  including  the  erection  of  a  new  commissary  building 
for  silver  employees  at  Cristobal,  at  an  estimated  expenditure  of 
$150,000,  and  the  construction  of  ten  12-family  silver  quarters  at  La 
Boca  at  the  Pacific  entrance  to  the  canal,  work  on  these  two  projects 
having  just  started.  Plans  outlined  call  for  the  commencement  of 
construction  during  the  coming  months  of  a  new  storehouse  nt  Cris- 
tobal, at  an  estimated  cost  of  about  $120  000,  which  amount  is  cov- 
ered by  accumulated  reserve  funds;  an  addition  to  the  nurses'  quar- 
ters at  Gorgas  Hospital,  estimated  at  $80,000 ;  and  various  heavy  pro- 
grams of  construction  for  the  two  branches  of  the  military  service. 


REPORT   OF    GOVERNOR    OF    THE    PANAMA    (ANA  I.  51 

QUARTERS   FOR   EMPLOYEES 

Gold  employees. — The  demand  for  family  quarters  continued  to  be 
greater  than  the  supply.  At  the  close  of  the  fiscal  year  1928  there 
were  239  accepted  applications  for  family  quarters  on  file  in  all 
districts,  and  on  June  30,  1929,  there  were  165  applications  on  file. 
This  reduction  was  due  to  the  completion  and  assignment  of  new 
quarters  during  the  year  and  to  the  fact  that  a  number  of  alien  white 
employees  were  required  to  vacate  gold  family  quarters  when  they 
could  be  accommodated  elsewhere.  The  applications  on  file  at  the 
close  of  this  fiscal  year  were  distributed  as  follows:  Ancon-Balboa 
district,  92;  Pedro  Miguel,  30;  and  Cristobal,  43.  There  is  no  pros- 
pect that  the  demand  for  quarters  will  decrease,  in  view  of  the  in- 
creasing business  of  the  canal,  with  accompanying  expansion  of 
necessary  operations,  and  particularly  in  view  of  the  force  increase 
which  will  soon  be  necessary  for  the  construction  work  to  be  under- 
taken on  the  Madden  Dam  project. 

The  available  funds  for  the  maintenance  of  quarters  were  used  to 
best  advantage  and  most  of  the  buildings  are  in  good  condition.  The 
greater  part  of  the  American  employees,  however,  live  in  wooden 
buildings  which  have  been  in  service  20  years  or  more,  and  there  are 
some  structures  which  should  be  abandoned  as  rapidly  as  possible. 
Among  these  are  a  number  of  old  frame  buildings  which  were  con- 
structed by  the  French  canal  companies,  in  the  previous  century. 
These  quarters  have  deteriorated  greatly,  due  to  decay  of  timber  and 
to  the  attacks  of  white  ants.  Maintenance  expense  on  such  buildings 
has  been  reduced  to  absolute  necessities,  and  on  some  buildings  no 
repairs  whatever  are  being  made.  The  program  for  replacing  quar- 
ters no  longer  fit  for  repairs  contemplates  an  annual  expenditure  of 
$500,000  for  buildings  and  furniture,  until  completed. 

Silver  employees. — The  demand  for  silver  quarters  has  always  been 
in  excess  of  the  supply,  and  at  the  close  of  the  year  about  1,400  col- 
ored families  were  on  the  waiting  list  for  vacancies  which  may  occur 
from  time  to  time  in  silver  quarters,  distributed  by  district  as  fol- 
lows: Ancon-Balboa.  641;  Pedro  Miguel,  142;  Gatun,  46;  and  Cris- 
tobal, 571.  At  the  end  of  the  fiscal  year  approximately  10,000  of  the 
colored  employees  of  the  Panama  Canal  and  Panama  Railroad  Co. 
were  renting  quarters  in  the  terminal  cities  of  Colon  and  Panama, 
under  very  crowded  conditions,  and  are  compelled  to  pay  higher  rents 
than  would  be  charged  for  canal  quarters  if  available.  However,  to 
furnish  canal  quarters  to  all  silver  employees  who  want  them  would 
probably  require  at  least  3,500  more  apartments. 

The  cost  of  maintaining  and  operating  silver  quarters  during  the 
year  exceeded  the  rents  collected,  this  deficit  being  covered,  as  in 
previous  yea's,  by  an  appropriation  of  $95,000.     During  the  year 
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improvements  were  made  by  the  installation  of  additional  plumbing 

in  silver  quarters  at  Gatun,  at  an  estimated  cost  for  completion  of 

$25,700,  which  work  was  30  per  cent  completed  at  the  close  of  the 

year. 

LANDS   AND   BUILDINGS 

Panama  Railroad  lands  in  the  cities  of  Panama  and  Colon  and 
public  lands  in  the  Canal  Zone  are  administered  by  a  joint  land 
office. 

Panama  Railroad  Co.  lands  and  leases. — During  the  fiscal  year 
2,526.88  square  meters  of  Panama  Railroad  land  in  the  city  of  Pan- 
ama were  sold  for  $67,233.74,  making  a  total  revenue  from  land 
sales  since  the  Panama  Railroad  Co.  adopted  the  policy  of  selling  its 
real-estate  holdings  of  $574,180.36. 

There  were  in  effect  at  the  close  of  the  fiscal  year  1,402  leases  and 
7  licenses  covering  the  use  of  Panama  Railroad  properties  in  the 
cities  of  Panama  and  Colon.  The  income  derived  by  the  railroad 
company  from  these  during  the  past  fiscal  year  was  $220,665.37.  This 
represents  an  increase  in  revenue  over  the  year  1927-28  of  $21,729.59, 
which  was  due  to  the  issuance  of  53  new  leases  and  to  the  increased 
rentals  charged  on  lease  renewals,  as  a  considerable  number  of  leases 
expired  during  the  year  and  were  renewed  at  increased  rentals.  All 
of  the  improved  property  of  the  company  is  now  held  under  lease. 
Business  conditions  in  the  cities  of  Panama  and  Colon  showed  great 
improvement  during  the  fiscal  year,  which  has  enhanced  to  a  con- 
siderable extent  the  value  of  real-estate  holdings  of  the  Panama 
Railroad. 

Leased  agricultural  lands  in  the  Canal  Zone. — A  total  of  2.125 
licenses,  covering  6,082  hectares  of  agricultural  land  in  the  Canal 
Zone,  were  in  effect  on  June  30,  1929.  The  rental  from  these  lands 
for  the  year  aggregated  $32,578.79,  of  which  amount  $873  was  out- 
standing at  the  close  of  the  fiscal  year.  The  average  holding  under 
these  licenses  was  2.8  hectares  (6.92  acres)  per  licensee.  The  area 
held  under  license  shows  a  reduction  of  384.5  hectares  (950.1  acres) 
from  the  preceding  year,  while  the  number  of  licenses  shows  an  in- 
crease of  84.  This  was  due  to  a  continuation  of  the  policy  of  re- 
licensing  and  apportioning  to  small  cultivators  some  of  the  larger- 
plantations. 

The  gross  revenue  realized  from  all  real-estate  operations  handled 
by  the  joint  land  office  amounted  to  $348,649.40.  This  figure  includes 
the  amount  derived  from  sales  of  property,  and  also  includes  rentals 
on  the  oil-tank  sites  at  Mount  Hope  and  Balboa  and  rentals  on  sites 
held  under  license  in  the  Canal  Zone  by  individuals  and  companies 
on  which  office  buildings  and  residences  arc  maintained.  There- 
is  not  included  therein,  however,  rental  for  quarters  occupied  by 
employees  of  the  canal  and  railroad. 
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MOTOR  AND   ANIMAL   TRANSPORTATION 

Motor  and  animal  transportation  for  all  departments  and  divisions 
was  supplied  by  the  transportation  division,  this  centralization  of 
activities  having  been  found  to  be  most  efficient.  The  work  of  this 
division,  which  is  required  to  operate  on  a  self-sustaining  basis,  in- 
creased considerably  during  the  year  on  account  of  additional  haul- 
ing required  in  connection  with  the  Madden  Road  construction,  the 
heavy  hauling  for  new  building  projects,  and  work  on  the  extension 
of  streets  done  by  the  municipal  engineering  division  in  Panama  and 
Colon. 

Forty  cars  and  trucks  were  purchased  and  21  were  retired  during 
the  year.  Equipment  on  hand  at  the  close  of  the  fiscal  year  con- 
sisted of  298  cars  and  trucks,  10  trailers,  24  motor  cycles,  10  mowing 
machines  and  rakes,  and  11  mules.  Revenues  exceeded  expenditures 
for  the  fiscal  year  by  $13,637.19,  as  compared  with  an  excess  of 
$32,699.26  for  the  fiscal  year  1928. 

PANAMA  CANAL  PRESS 

The  printing  plant  carries  in  stock  and  manufactures  such  neces- 
sary stationer}',  forms,  etc.,  as  are  required  on  the  Isthmus  in  con- 
nection with  canal  and  railroad  operations.  It  is  the  established 
policy  to  curtail  all  classes  of  printing  work  as  much  as  possible 
so  as  to  avoid  the  printing  of  excessive  quantities  of  any  item.  Dur- 
ing the  year  effort  was  made  to  keep  the  working  forces  and  inven- 
tory stock  down  to  the  minimum.  The  manufacturing  output  of  the 
plant  was  valued  at  $154,139.74,  but  the  figures  for  1929  do  not  in- 
clude $24,000  worth  of  labor  and  material  expended  on  commissary 
books  to  be  delivered  early  in  the  fiscal  year  1930.  Issues  and  sales 
from  the  stationery  section  amounted  to  $125,695.92,  making  a  com- 
bined total  of  $279,835.66,  as  compared  with  a  total  of  $303,762.89 
during  the  preceding  year.  The  inventory  value  of  all  stock  on  hand 
at  the  close  of  the  year  was  S77.926.67,  which  is  the  lowest  for  the 
past  three  years. 

The  new  printing-plant  building  at  Mount  Hope  was  nearly  com- 
pleted, and  will  probably  be  occupied  within  the  first  quarter  of  the 
fiscal  year  1930. 

FARM  INDUSTRIES 

Plantations. — All  plantations  were  operated  under  contract  during 
the  fiscal  year,  with  the  exception  of  the  citrus-fruit  farm  at  Juan 
Mina.  consisting  oi"  some  50  or  60  acres.  The  net  loss  from  the  oper- 
ation of  this  farm  during  the  year  was  $1,779.44,  as  compared  with 
a  net  loss  of  $2,877.19  for  the  preceding  year. 

Dairy  farm. — The  operation  of  this  unit  continued  along  the  lines 
of  the  previous  year  and  made  the  best  showing  since  its  inception, 
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resulting  in  a  net  profit  for  the  fiscal  year  of  $10,856.74,  as  compared 
with  $1,765.95  for  the  preceding  year. 

Cattle. — The  operation  of  the  cattle  industry  continued  as  before, 
except  for  some  curtailment.  At  the  beginning  of  the  fiscal  year 
4,358  head  of  stock  were  in  the  pastures.  During  the  year  6,176 
head  were  purchased  and  3  calves  were  born.  There  were  398 
deaths  from  various  causes,  51  transfers,  and  8,666  head  were 
slaughtered,  leaving  on  hand  in  the  pastures  at  the  close  of  year 
1,422  head  of  stock.  The  loss  of  398  head  by  death  was  due  mainly 
to  the  Dermatobio  hominis  grub,  which  during  the  preceding  year 
had  killed  900  head  and  rendered  approximately  3,000  more  unfit 
for  slaughter.  This  grub  was  not  so  prevalent  during  the  past 
fiscal  year,  due  to  the  energetic  measures  undertaken  to  bring  about 
some  measure  of  control.  To  this  end  and  in  an  effort  to  eliminate 
the  pest  reclearing  and  burning  of  pastures  were  carried  on  from 
November  to  June,  some  7,500  acres  of  pasture  land  being  burned 
over.  The  total  expended  for  clearing  and  burning  pastures  was 
slightly  in  excess  of  $8,000,  or  a  net  cost  of  about  $1.08  per  acre. 

The  gross  revenue  from  the  sale  of  cattle  during  the  fiscal  year 
amounted  to  $546,685.09  and  the  cost  of  operations  was  $550,027.68, 
resulting  in  a  loss  of  $3,342.59,  as  compared  with  a  loss  of  $65,556.46 
during  the  preceding  year. 

Plant  introduction  gardens  and  experimental  station. — Plant  intro- 
duction and  culture  during  the  year  added  much  to  the  potential 
value  of  the  work  carried  on  under  the  direction  of  the  agronomist 
at  the  experimental  gardens  at  Summit,  which  were  first  laid  out  in 
June,  1923.  Increasing  emphasis  is  laid  upon  efforts  to  introduce 
and  grow  plants  which  may  prove  to  be  of  permanent  value,  not 
only  to  the  Canal  Zone  but  to  Panama  in  general  and  all  tropical 
America.  As  an  instance,  mention  may  be  made  of  the  introduction 
and  propagation  of  different  varieties  of  sugar  cane.  The  sugar 
industry  of  Panama  is  at  present  suffering  much  from  the  Mosaic 
disease  and  from  other  pests.  There  is  need  of  varieties  of  cane 
resistant  to  this  disease,  and  also  of  higher  sugar-yielding  capacity. 
There  have  been  introduced  in  the  experimental  gardens  many  varie- 
ties, including  a  number  that  have  proved  satisfactory  in  other 
countries.  For  further  example,  Panama  imports  large  quantities 
of  rice,  a  commodity  which,  it  would  seem,  should  be  produced  more 
abundantly  in  the  Republic.  The  experimental  gardens  have  in- 
troduced and  are  experimenting  with  many  varieties,  from  the 
Philippines  and  elsewhere,  especially  of  upland  rice. 

During  the  year  about  1,000  rubber  plants  were  grown  from  se- 
lected seedlings  of  Hevea  braziliensis,  many  different  varieties  of 
pineapple,  mango,  avocado,  papaya,  banana,  and  other  fruit-bud 
sticks  and  seedlings  were  received,  as  well  as  many  hundreds  of  orna- 
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mental  shrubs  and  flowering  plants.  Acknowledgment  is  due  the 
various  experimental  stations  and  many  private  individuals  for 
numerous  plant  donations  and  much  helpful  assistance. 

TELEPHONES  AND  TELEGRAPHS 

The  gross  revenue  from  the  operation  of  telephones,  electric  clocks, 
and  electric-printing  telegraph  machines  amounted  to  $230,939.56  and 
the  operating  expenses  were  $199,300.42,  leaving  a  net  revenue  of 
$31,639.14  as  compared  with  $30,958.93  for  the  preceding  year. 

During  the  year  1,121  telephones  were  installed  and  989  removed, 
making  a  net  increase  of  132  telephones  for  the  year,  exclusive  of 
those  in  the  Hotel  Tivoli  and  Hotel  Washington.  A  total  of  16 
automatic  typewriters,  or  electric-printing  machines,  were  in  use  at 
the  end  of  the  year;  12  are  in  use  by  Panama  Canal  departments,  2 
by  the  commissary  division  of  the  Panama  Railroad,  and  2  by  the 
United  States  Navy,  with  2  additional  machines  held  in  reserve.  Five 
additional  electric  clocks  were  installed,  making  a  total  of  84  in  serv- 
ice at  the  end  of  the  year. 

OPERATIONS   WITH   PANAMA  RAILROAD   FUNDS 

Many  of  the  business  activities  on  the  Isthmus  connected  with  the 
canal  are  conducted  with  the  funds  of  the  Panama  Railroad  Co.  In- 
cluded in  these  are  the  wharves  and  piers  at  the  harbor  terminals, 
the  commissary  system,  coaling  plants,  and  various  minor  activities, 
as  well  as  the  Panama  Railroad  itself.  In  this  report  only  the  major 
features  of  these  operations  are  noted  in  their  relation  to  the  canal 
administration  as  a  whole.  Details  are  given  in  the  annual  report  of 
the  Panama  Railroad,  which  is  published  separately. 

The  operations  of  the  railroad  proper,  .harbor  terminals,  coaling 
plants,  stables,  and  baggage  transfer  were  continued  throughout  the 
year  under  the  direction  of  the  superintendent  of  the  railroad;  the 
telephone  system  under  the  electrical  engineer  of  the  Panama  Canal ; 
renting  of  land  and  buildings  under  the  land  agent ;  and  the  commis- 
saries, hotels  "Washington  and  Tivoli,  plantations,  dairy  farm,  and 
cattle  industry  under  the  chief  quartermaster  of  the  Panama  Canal. 

PANAMA  RAILROAD  CO. 

The  gross  revenues  during  the  fiscal  year  1929  from  the  operations 
of  the  Panama  Railroad  proper  (not  including  subsidiary  business 
activities)  amounted  to  $1,832,260.67;  the  gross  operating  expenses 
were  $1,493,591.05.  resulting  in  a  net  revenue  of  $338,668.72,  as  com- 
pared with  $329,768.74  last  year,  an  increase  of  $8,899.98  for  the  year. 
During  the  fiscal  year  1  new  61-foot  first-class  passenger  coach,  3 
refrigerator  cars,  and  2  tank  cars  were  constructed  and   put   into 
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service;  1  additional  motor  car  was  purchased  and  authority  was 
issued  for  the  construction  of  2  additional  first-class  and  2  second- 
class  coaches.  The  12-stall  concrete  roundhouse  at  Cristobal  was 
completed.  Tonnage  of  commercial  freight  transported  during  the 
year  aggregated  383,323  tons,  as  compared  with  341,349  tons  during 
1928,  an  increase  of  41,974  tons. 

The  following  table  presents  statistics  covering  various  phases  of 
operations  during  the  past  three  years : 


192S 


Average  miles  operated,  Colon  to  Panama. 

Gross  operating  revenue.. -- -- 

Operating  expenses 

Net  operating  revenue.. - - 

Per  cent  of  expense  to  revenue 

Gross  revenue  per  mile  of  road 

Operating  expenses  per  mile  of  road.. 

Net  revenue  per  mile  of  road 


Number  of  passengers  carried: 

First-class 

Second-class 


Total. 


Passenger  revenue: 

First-class 

Second-class... 


47.61 

$1.  638,  753. 66 

$1,306,843.29 

$331,910.37 

79.75 

$34, 420.  37 

$27, 448.  92 

$6, 971.  45 


184, 430 
311,343 


188,  796 
328, 460 


495,  773 


517,256 


$249, 061.  0.3 
$189, 206.  66 


$239,  498.  24 
$214,  006.  06 


Total 

Revenue  per  passenger  train-mile 

Revenue  per  freight  train-mile 

Total  revenue  train  mileage 

Railroad  revenue  per  train-mile 

Railroad  operating  expenses  per  revenue  train-mile. 

Net  railroad  revenue  per  revenue  train-mile 

Freight,  passenger,  and  switch  locomotive  mileage.. 

Work-train  mileage.. 

Passenger-train  mileage 

Freight-train  mileage 


$438,  267.  69 


$453,  504.  30 


$5.  20 

$11.28 

$179,  258.  00 

$9.14 

$7.29 

$1.85 

294,  994 

1,992 

103, 135 

76, 123 


$5.34 

$11.99 

$183, 858.  00 

$9.29 

$7.  50 

$1.79 

303, 496 

2,392 

105,  697 

78, 161 


208,  503 
437, 379 


$260,  513. 84 
$216, 082.  59 


$476,  596. 43 


$4.24 

$11.47 

$201,  774.  00 

$9.08 

$7.40 

$1.68 

332, 419 

i  12, 343 

112,488 

89,  286 


1  The  large  increase  in  work-train  mileage  was  occasioned  by  the  necessity  for  running  3  round-trip  work- 
trains  daily  from  Panama  to  Miraflores  during  the  extended  overhaul  period  of  the  Pacific  locks. 

CANAL  ZONE   FOR   ORDERS 


The  system  of  shipping  cargo  to  the  Canal  Zone  ports  subject  to 
the  orders  of  the  consignor  or  consignee  after  arrival,  which  was 
established  on  March  17,  1925,  continued  in  increasing  use.  Under 
this  system  merchandise  may  be  shipped  to  Canal  Zone  terminal 
ports  to  be  held  there  for  orders,  the  Panama  Railroad  Co.  acting 
as  warehouseman.  Such  cargo,  or  integral  parts  of  it,  may  be  with- 
drawn and  delivered  locally  or  forwarded  as  the  consignor  or  con- 
signee may  desire,  except  that  goods  for  use  in  the  Canal  Zone  or 
the  Republic  of  Panama,  by  others  than  those  entitled  to  the  free- 
entry  privileges,  are  released  only  upon  the  presentation  of  satis- 
factory evidence  of  the  payment  of  the  proper  duty  to  the  Republic 
of  Panama.  Nearly  100  different  commodities  were  handled  in  this 
way  during  the  past  fiscal  year  and  the  quantity  of  this  cargo  re- 
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ceived  was  39,533  tons,  as  compared  with  20,864  tons  in  the  pre- 
ceding year. 

Following  is  a  summary  of  the  business  during  the  fiscal  year  1929, 
made  up  of  that  at  the  Atlantic  terminal,  Cristobal,  and  the  Pacific 
terminal,  Balboa,  with  a  comparison  of  the  total  with  the  totals 
for  1928  and  1927. 


1929 

1928 

Cristobal 

Balboa 

Total 

957 

346 

1,303 

1,072 

5,599 

2,700 

8,359 

5,839 

35,  735 

3,798 

39,  533 

26, 864 

29,  735 

3,325 

33, 060 

28,087 

98,  591 

48,110 

146,  701 

94,782 

88,148 

45,  635 

133, 783 

92,  207 

1927 


Number  of  receipts  issued 
Number  of  withdrawals.. 

Tons  received 

Tons  withdrawn 

Packages  received. 

Packages  withdrawn 


602 
3,641 
8,200 
6,125 
76, 316 
77,885 


PANAMA  RAILROAD   STEAMSHIP   LINE 

The  gross  operating  revenue  of  the  steamship  line  for  the  fiscal 
year  ended  June  30,  1929,  amounted  to  $2,137,267.83,  and  the  gross 
operating  expenses  amounted  to  $2,090,411.45,  leaving  a  net  revenue 
of  $46,856.38.  This  net  operating  revenue  of  $46,856.38,  as  compared 
with  the  revenue  of  $101,513.40  for  the  fiscal  year  ended  June  30, 
1928,  shows  a  decrease  of  $54,657.02. 

For  the  year  ended  June  30, 1929,  the  tonnage  carried  by  the  steam- 
ship line  amounted  to  253,682  tons,  as  compared  with  247,068  for  the 
previous  year,  an  increase  of  6,514  tons. 

The  steamship  line  carried  all  freight  and  passengers  for  account 
of  the  Panama  Canal  and  other  departments  of  the  Government  of 
the  United  States  at  material  reductions  from  tariff  rates,  which 
amounted  to  the  important  sum  of  $508,114.46.  Had  regular  tariff 
rates  been  received  by  the  steamship  line  for  such  freight  and  passen- 
ger service  performed  for  the  Panama  Canal  and  other  Government 
aepartments,  its  operating  profit  of  $46,856.38  would  have  been  in- 
creased to  a  net  profit  of  $554,970.84. 


SECTION  III 
ADMINISTRATION 

The  work  of  the  canal  on  the  Isthmus  is  divided  into  five  principal 
departments,  namely,  operation  and  maintenance,  supply,  account- 
ing, executive,  and  health. 

DEPARTMENTS 

Operation  and  maintenance. — The  department  of  operation  and 
maintenance  embraces  functions  related  to  the  actual  use  of  the  canal 
as  a  waterway,  including  the  dredged  channel,  locks,  and  aids  to 
navigation;  and  accessory  activities,  such  as  shops  and  dry  docks, 
vessel  inspection,  electrical  and  water  supply,  sewer  systems,  roads 
and  streets,  hydrographic  observations,  surveys  and  estimates,  and 
miscellaneous  construction,  other  than  the  erection  of  buildings. 

Supply. — The  supply  department  is  charged  with  the  accumula- 
tion, storage,  and  distribution  of  materials  and  supplies  for  the  canal 
and  Panama  Railroad;  the  operation  of  commissaries,  hotels,  cattle 
pastures,  and  dairy;  the  maintenance  and  construction  of  buildings; 
the  assignment  of  quarters  and  care  of  grounds ;  and  the  sale  of  pro- 
visions and  other  supplies,  except  coal  and  water,  to  ships.  It  also 
operates  corrals  and  motor  transportation,  manufacturing  plants, 
bakeries,  ice  plants,  abattoirs,  the  Panama  Canal  Press,  and  other 
related  activities. 

Accounting. — The  accounting  department  is  responsible  for  the 
correct  recording  of  financial  transactions  of  the  canal  and  railroad, 
the  administrative  auditing  of  vouchers  covering  the  receipt  and 
disbursement  of  funds  preliminary  to  the  final  audit  by  the  general 
accounting  office,  cost  keeping  of  the  canal  and  railroad,  the  check- 
ing of  timekeeping,  the  preparation  of  estimates  for  appropriations 
and  the  allotment  of  appropriations  to  the  various  departments  and 
divisions,  and  the  examination  of  claims.  The  collector  and  pay- 
master are  attached  to  the  accounting  department. 

Executive. — The  executive  department  embraces  the  general  office 
business  of  the  governor,  administrative  activities  invested  by  execu- 
tive order  within  the  authority  of  the  executive  secretary,  and,  for 
purposes  of  administration  of  material  business  needs  only,  the 
58 
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courts,  marshal  of  the  Canal  Zone,  and  office  of  the  district  attorney. 
Under  this  department  come  the  administration  of  police  and  fire 
protection,  postal  service,  customs,  shipping  commissioner  work,  es- 
tates, schools,  general  correspondence,  and  records  for  the  organiza- 
tion of  the  canal  and  the  Panama  Railroad,  personnel  records,  time- 
keeping, wage  adjustments,  statistics  of  navigation,  information  and 
publicity,  relations  with  Panama,  and  the  operation  of  clubs  and 
playgrounds. 

Health. — The  health  department  is  charged  with  all  sanitary  mat- 
ters within  the  Canal  Zone  and  the  cities  of  Panama  and  Colon, 
the  operation  of  the  hospitals  and  dispensaries,  the  enforcement  of 
quarantine  regulations,  and  the  compilation  of  vital  statistics  in  the 
Canal  Zone  and  in  the  cities  of  Panama  and  Colon. 

As  the  Panama  Railroad  on  the  Isthmus  is  essentially  a  part  of 
the  canal,  all  work  on  the  Isthmus  is  handled  as  though  in  one  organ- 
ization, the  heads  of  departments  of  the  Panama  Canal  reporting 
to  the  governor,  and  the  superintendent  of  the  Panama  Railroad 
reporting  to  the  president  of  the  railroad,  the  incumbent  of  both 
offices  being  the  same  official.  The  general  administration  is  centered 
in  the  executive  office,  and  the  accounting  work  in  the  accounting 
department ;  the  Panama  Railroad  and  other  divisions  of  the  general 
organization  being  billed  for  their  proper  share  of  the  general  over- 
head work. 

CHANGES   IN   ORGANIZATION  AND   PERSONNEL 

Upon  the  expiration  of  his  4-year  term  as  governor  on  October 
15,  1928,  Brig.  Gen.  M.  L.  Walker,  United  States  Army,  was  relieved 
from  duty  with  the  Panama  Canal  and  the  present  incumbent  was 
appointed  to  fill  the  vacancy,  effective  October  16, 1928.  The  position 
of  engineer  of  maintenance,  thus  vacated,  was  filled  by  the  appoint- 
ment of  Lieut.  Col.  Julian  L.  Schley,  Corps  of  Engineers,  United 
States  Army,  who  had  been  assigned  to.  duty  with  the  canal,  with 
that  idea  in  view,  as  assistant  to  the  governor  on  September  23,  1928. 
The  engineer  of  maintenance  is  next  to  the  governor  in  the  canal 
organization,  and  by  Executive  order  is  designated  as  the  official  to 
assume  the  responsibilities  of  the  governor  during  the  latter's  absence 
or  disability. 

The  most  important  change  in  organization  during  the  fiscal  year 
was  the  beginning  of  the  organization  of  the  designing  engineer  sec- 
tion for  the  Madden  Dam  and  power  plant.  Mr.  E.  S.  Randolph, 
office  engineer,  was  appointed  designing  engineer  on  June  17  and 
began  at  once  the  formation  of  his  organization. 

The  development  of  commercial  aviation  to  and  from  the  Canal 
Zone  made  desirable  the  services  of  an  adviser  who  would  be  in 
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direct  contact  with  this  feature.  On  request  of  the  governor  for 
the  designation  of  such  a  person,  Lieut.  R.  T.  Zane,  Air  Corps,  was 
assigned  to  this  duty  on  June  15,  1929,  in  connection  with  service 
with  the  air  forces  on  the  Isthmus.  Under  this  arrangement  no  new 
position  was  added  to  the  canal  rolls. 

Mr.  Roy  R.  Watson,  superintendent,  was  appointed  chief  quarter- 
master on  September  18,  1928,  vice  Mr.  R.  K.  Morris,  resigned.  Ef- 
fective the  same  date,  Mr.  J.  H.  K.  Humphrey,  superintendent,  was 
appointed  assistant  chief  quartermaster. 

On  detached  service  from  the  municipal  engineering  division,  Mr. 
O.  E.  Malsbury  was  appointed  on  December  15,  1928,  assistant  en- 
gineer in  charge  of  the  transisthmian  highway  survey. 

Lieut.  Col.  Joseph  F.  Siler,  Medical  Corps,  United  States  Arm}7, 
was  appointed  chief  health  officer  on  June  16,  1929,  relieving  Col. 
W.  P.  Chamberlain,  Medical  Corps,  United  States  Army. 

Mr.  L.  W.  Lewis  was  appointed  office  engineer  on  June  IT,  succeed- 
ing Mr.  E.  S.  Randolph,  transferred  to  the  Madden  Dam  organiza- 
tion. 

Capt.  Roy  W.  Ryden,  United  States  Navy,  was  appointed  assistant 
to  the  governor  on  June  19,  1929,  and  on  June  20  he  was  appointed 
superintendent  of  the  mechanical  division,  relieving  Capt.  William 
McEntee,  United  States  Navy.  This  is  Captain  Ryden's  second 
term  in  this  position. 

The  Hon.  James  J.  Lenihan,  under  Executive  order  of  the  Presi- 
dent, dated  February  12,  1929,  was  appointed  judge  of  the  district 
court  of  the  Canal  Zone,  relieving  Judge  G.  H.  Martin. 

Plate  10  shows  an  outline  of  the  organization  of  the  Panama  Canal 
as  of  June  30,  1929. 

FORCE   EMPLOYED 

The  supervisory,  technical,  higher  clerical,  and  highly  skilled 
mechanical  employees,  consisting  primarily  of  American  citizens  but 
including  a  few  aliens,  is  carried  on  the  "  gold  "  roll ;  the  rest  of  the 
force,  principally  aliens  but  including  a  few  American  citizens  on 
low-paid  work,  are  designated  "  silver  "  employees.  These  terms  are 
a  heritage  from  the  tropical  practice  of  paying  the  Americans  and 
Europeans  in  gold,  required  because  of  its  stability,  while  the  native 
or  tropical  labor  was  paid  in  the  local  currency,  based  on  silver. 

During  the  fiscal  year  the  gold  force  increased  187,  or  6.16  per 
cent.  The  silver  force  increased  1,603,  or  14.73  per  cent.  The  com- 
bined force  increased  1,790,  or  12.87  per  cent.  These  figures  are  based 
on  the  last  force  reports  for  each  year,  as  of  the  third  Wednesday 
in  June.  The  following  tabulation  shows  the  distribution  of  the  gold 
personnel  on  those  days : 
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Department 


Operation  and  maintenance: 

Office 

Electrical  division 

Municipal  engineering  division. 

Lock  operation 

Dredging  division 

Mechanical  division 

Marine  division 

Fortifications 

Supply  department: 

Quartermaster 

Subsistence 

Commissary  division .  _ 

Cattle  industry -. 

Hotel  Washington 

Transportat  ion 

Accounting  department 

Health  department 

Executive  depart ment 

Panama  Railroad: 

Superintendent 

Transportation . . 

Receiving  and  forwarding  agent. 
Coaling  stations.. 


Total. 


Gold 

Gold 

force  on 
June  20, 

force  on 
June  19, 

Increase 

1928 

1929 

41 

45 

4 

153 

154 

1 

81 

108 

27 

22fi 

253 

27 

185 

194 

9 

416 

446 

30 

211 

213 

2 

26 

28 

2 

197 

205 

S 

8 

8 
230 

216 

14 

5 

4 

11 

8 

8 
66 

54 

12 

193 

203 

10 

272 

277 

5 

497 

522 

25 

50 

49 

>1 

66 

66 
97 

84 

13 

49 

49 

3,038 


3,225 


189 


1  Decrease. 

The  force  employed  varies  from  day  to  day,  according  to  the  work 
to  be  performed,  seasonal  opportunities  for  construction,  etc.  In- 
creases in  one  class  of  work  may  be  offset,  in  part  or  wholly,  by  de- 
creases in  the  force  engaged  on  other  kinds  of  work.  A  few  positions 
vacated  by  aliens  were  filled  with  American  citizens  and  transferred 
to  the  gold  roll.  The  following  is  a  summary  of  the  more  important 
increases  in  positions : 

DEPARTMENT  OF  OPERATION  AND  MAINTENANCE 

Office. — Increased  road  surveying  and  construction  projects  and  de- 
signing work  on  the  Madden  Dam  necessitated  additional  positions ; 
of  these  one  was  a  subclerical  job  reallocated  from  the  silver  roll. 

Electrical  division. — Two  permanent  positions  of  wireman  were 
authorized  on  account  of  increased  work  in  this  division. 

Mvmicipal  engineering  division. — During  the  year  44  positions  were 
authorized  to  handle  the  increased  construction  work  at  various 
points  in  the  Canal  Zone  and  Panama  City,  the  Madden  Road  con- 
struction, and  preparatory  work  for  the  Madden  Dam.  Of  these, 
32  will  be  required  through  the  fiscal  year  1930. 

Lock  operation. — Fourteen  additional  locomotive  operators  were 
required,  and  will  be  retained  until  the  end  of  the  calendar  year  1929, 
because  of  the  need  to  relieve  regular  staff  employees  whose  vacation 
leave  had  accumulated  during  the  5-month  overhaul  job  on  the 
Pacific  locks ;  and  other  temporary  positions  were  occasioned  by  the 
locks  overhaul. 

Dredging  division. — Upon  the  placing  in  service  of  the  new  Diesel 
electric  dredge  Las  Gruces  in  January,  a  picked  crew  of  13  gold  men 
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was  required,  resulting  consequently  in  the  addition  of  nine  positions 
to  the  organization  of  this  division.  This  increase  in  force  will  be 
permanent  throughout  the  fiscal  year  1930. 

Mechanical  division. — The  gold  force  was  larger  by  some  30  men 
at  the  end  of  the  year,  this  increase  having  been  occasioned  by  the 
general  increase  in  ship  work,  the  extra  work  caused  by  the  Pacific 
locks  overhaul,  and  the  program  of  submarine  overhaul  for  the 
United  States  Navy.  This  submarine  work  will  extend  well  into 
the  fiscal  year  1930,  and  obviates  any  prospect  of  an  appreciable 
decrease  in  force. 

MaHne  division. — The  force  was  not  increased  except  for  tempo- 
rary positions  to  furnish  relief  for  vacations. 

Fortifications  division. — Increased  construction  and  office  work 
made  necessary  a  slight  addition  to  the  permanent  force,  as  well  as 
several  temporary  positions. 

SUPPLY   DEPARTMENT 

Quartermaster. — Expansion  of  business  operations  and  building 
construction  required  some  changes  in  the  organization,  the  abolish- 
ment of  some  positions  and  the  addition  to  the  organization  of  several 
other  positions,  including  that  of  assistant  chief  quartermaster.  The 
appropriations  for  the  fiscal  year  1930  indicate  the  retention  of  prac- 
tically the  present  organization. 

Commissary  division. — A  marked  increase  in  business  activities 
and  sales  necessitated  the  addition  of  a  few  permanent  positions  to 
the  organization.  The  increased  personnel  is  necessary  to  give 
adequate  attention  to  the  volume  of  work. 

Motor  transportation  division. — Increased  hauling  in  connection 
with  the  Madden  Road  and  other  construction  features  necessitated 
10  additional  permanent  positions.  There  is  no  present  prospect  of  a 
decrease  in  force. 

ACCOUNTING    DEPARTMENT 

During  the  year  two  new  positions  were  authorized  on  account 
of  increased  work  and  one  silver  employee  was  transferred  to  the 
gold  roll.  The  remainder  of  the  apparent  increase  was  due  to 
natural  fluctuation  of  the  force  at  the  end  of  the  year,  there  having 
been  fewer  vacant  positions  at  the  commencement  of  the  year  than  at 
its  close.  The  total  force  was  less  than  that  authorized  for  this 
department. 

HEALTH   DEPARTMENT 

Requirements  at  Gorgas  Hospital  added  to  the  staff  during  the 
year  the  new  positions  of  cardiologist,  head  nurse,  nurse  at  the  dental 
clinic,  and  some  temporary  positions.  The  number  of  internes  car- 
ried on  the  rolls  varies  from  year  to  year,  due  to  the  failure  of  some 
to  accept  duty  in  the  Canal  Zone. 
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EXECUTIVE  DEPARTMENT 

Police  and  fire  division. — Police  supervision  at  the  new  Mount 
Hope  plant  of  the  commissary  division  required  the  addition  of  seven 
permanent  positions  to  the  organization. 

Schools  division. — The  teaching  force  was  increased  by  7  perma- 
nent and  2  temporary  positions  at  the  beginning  of  the  school  year, 
which  was  necessary  to  relieve  overcrowded  conditions  in  practically 
all  of  the  grades,  and  to  take  care  of  normal  increase  in  enrollments. 

Miscellaneous. — Four  permanent  and  four  temporary  positions,  in 
addition  to  those  mentioned  for  the  police  and  fire  division  and 
schools  division,  were  made  necessary  during  the  year  on  account  of 
increased  work  in  the  division  of  posts  and  in  various  bureaus  and 
sections. 

PANAMA  RAILROAD  CO. 

Receiving  and  forwarding  agency. — The  increase  of  13  to  the  force 
is  explained  by  authorizations  for  16  new  positions  during  the  year, 
made  necessary  to  care  properly  for  the  greater  volume  of  business. 

The  turnover  in  gold  personnel  results  in  large  measure  from 
temporary  positions,  created  to  cover  special  work  or  to  furnish 
vacation  relief  for  permanently  employed  personnel.  The  following 
table  shows  additions  and  separations  from  July  1,  1928,  to  June  30. 
1929.  Separations  are  classified  by  causes.  This  table  covers  a 
slightly  different  period  from  that  covered  by  the  force  reports  of 
June  20,  1928,  and  June  19,  1929. 


Operation 

and 
mainte- 
nance 

Executive 

Supply 

Health 

Account- 
ing 

Panama 
R.  R. 

Total 

Employed    or    reemployed    in 
United  States 

85 
205 

51 

54 

10 
41 

52 
32 

2 
34 

4 
98 

204 

Employed   or   reemployed   on 
Isthmus 

464 

290 

105 

51 

84 

36 

102 

668 

Resigned 

75 
9 

7 
9 

51 

15 

1 

1 

2 

55 
4 
1 

21 
2 
4 
2 

4 
2 

67 
3 
4 
1 

9 
1 

15 

34 
3 

4 
4 

15 

267 

Retired 

21 

Died.. 

3 

23 

Reduction  of  force 

16 

Expiration   of  temporary  em- 

6 
2 

5 
1 

90 

28 

Transferred  to  silver  roll 

2 

Insane 

1 

Completion  of  apprenticeship... 

2 

Disability 

1 

1 

3 

Not   qualified    or   adapted   to 
duties  of  position 

1 

2 

Failure  to  report  back  from  leave. 

1 

1 

Unable  to  pass  medical  exami- 
nation  

1 

Total  separations 

170 

69 

36 

87 

24 

71 

457 

Additions,  Panama  Canal.. 566  |  Additions,  Panama  Railroad... 

Separations,  Panama  Canal 386  \  Separations,  Panama  Railroad. 

Net  additions '180  |  Net  additions 

1  This  table  and  the  one  shown  above  are  based  on  slightly  different  periods. 
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71 
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RECRUITING  AND   TURNOVER   OF   FORCE 
GOLD  EMPLOYEES 

The  number  of  persons  above  the  grade  of  laborer  tendered  em- 
ployment through  the  Washington  office  of  the  Panama  Canal  dur- 
ing the  year  was  388,  of  whom  213  accepted  and  were  appointed, 
covering  46  different  kinds  of  positions.  Acceptances  and  appoint- 
ments were  54.8  per  cent  of  the  tenders.  In  the  previous  year  the" 
tenders  numbered  455  and  appointments  210,  making  the  percentage 
of  acceptances  46.1,  and  in  the  fiscal  year  1927  the  corresponding: 
figures  were  495  and  261,  or  a  percentage  of  52.7.  In  addition  to  the 
213  employments  in  the  United  States  there  were  464  on  the  Isthmus, 
making  a  total  addition  to  the  gold  roll  during  the  year  of  677.  Sep- 
arations numbered  457,  of  which  21  were  due  to  retirement.  Based 
on  a  force  of  3,038  gold  employees  at  the  beginning  of  the  year,  457 
separations  make  a  turnover  of  15  per  cent  from  all  causes,  as  com- 
pared with  13.4  per  cent  during  the  previous  year. 

When  an  additional  employee  is  needed  efforts  are  made  to  fill  the 
position  by  promotion  from  the  force  already  employed  or  by  trans- 
fer to  it  of  an  employee  whose  work  in  another  department  is  about 
to  terminate.  This  tends  to  reduce  employment  of  people  unused 
to  Canal  Zone  conditions,  to  reduce  recruiting  costs,  and  to  give  the 
organization  the  benefit  of  the  employee's  accrued  experience  in  local 
conditions.  It  has  a  further  value  in  strengthening  the  morale  of  the 
force  through  giving  the  employees  a  reasonable  expectation  of  con- 
tinued employment  as  long  as  their  services  are  satisfactory,  which 
builds  up  loyalty  to  the  canal.  Of  the  677  gold-roll  employments 
made  during  the  past  year,  practically  33.5  per  cent  were  reemploy- 
ments. 

Three  thousand  and  twenty-two  persons  (2,709  from  New  York, 
152  from  New  Orleans,  and  161  from  Pacific-coast  ports),  including 
new  appointees,  employees  returning  from  leave  of  absence,  and  mem- 
bers of  their  families,  were  provided  transportation  from  the  United 
States  to  the  Isthmus.  The  total  was  an  increase  of  466  over  the 
previous  year's  total. 

SILVER    EMPLOYEES 

No  figures  are  available  concerning  the  number  of  separations  and 
employments  among  the  alien  personnel  composing  the  silver  roll, 
but  no  serious  difficulty  was  experienced  in  maintaining  an  adequate 
force,  and  the  percentage  of  turnover  was  low  for  this  class  of  labor. 
At  times  there  were  shortages  of  artisans,  but  not  sufficiently  serious 
to  retard  the  work. 
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WAGE   ADJUSTMENTS 
GOLD  EMPLOYEES 

Under  the  Panama  Canal  act  it  is  provided  that  salaries  or  com- 
pensation fixed  thereunder  by  the  President,  or  by  his  authority, 
"  shall  in  no  instance  exceed  by  more  than  25  per  cent  the  salary  or 
compensation  paid  for  the  same  or  similar  services  to  persons  em- 
ployed by  the  Government  in  continental  United  States."  Concur- 
rently with  this  limitation  it  has  been  the  policy  to  pay  generally  to 
United  States  citizens  employed  on  the  gold  roll  the  full  25  per  cent 
above  pay  for  similar  work  in  the  United  States,  within  the  limita- 
tions of  appropriations  and  subject  to  the  preservation  of  coordina- 
tion within  the  organization;  however,  there  are  numbers  of  em- 
ployees in  lower-grade  clerical  positions  who  are  paid  at  rates  estab- 
lished locally  without  reference  to  United  States  rates ;  and  their  pay, 
being  on  a  par  with  or  lower  than  the  pay  for  similar  positions  under 
the  Government  in  the  United  States,  does  not  include  any  increment 
for  tropical  service. 

During  a  number  of  years  appropriations  have  been  insufficient  to 
allow  the  full  25  per  cent  to  employees  of  the  civil  government.  In 
the  fiscal  year  1929  they  were  paid  22  per  cent  over  rates  for  similar 
services  in  the  United  States,  and  arrangements  were  made  for  pay- 
ing the  full  25  per  cent  during  the  fiscal  year  1930. 

The  wage  matter  that  occupied  the  most  attention  during  the  year 
was  that  of  bringing  the  grades  of  employees  coming  under  the  clas- 
sification act  of  1923,  as  amended  by  the  Welch  Act  of  1928,  into 
conformity  with  the  grades  established  for  similar  positions  in  Gov- 
ernment service  in  the  United  States.  In  the  first  half  of  the  fiscal 
year  a  committee  from  the  Isthmus  visited  Washington  to  assist  the 
Personnel  Classification  Board  in  the  revision  of  the  tentative  speci- 
fications drawn  up  by  the  board  and  in  the  allocation  of  some  1,021 
Panama  Canal  positions  to  services  and  grades  in  accordance  with 
the  specifications.  The  tentative  allocation  of  Panama  Canal  posi- 
tions, except  for  the  nomenclature  and  in  a  few  cases  the  grading, 
was  made  effective  in  May,  1929.  The  committee  was  directed  to 
make  a  study  of  the  exceptions  and  of  certain  positions  which  the 
canal  administration  considered  to  have  been  graded  too  low  and  to 
return  to  Washington  for  further  conferences  with  the  Personnel 
Classification  Board. 

The  more  important  of  the  other  changes  in  rates  of  pay  made 
during  the  past  fiscal  year  were  those  of  employees  in  mechanical 
trades  based  on  the  annual  adjustment  in  the  navy  yards  in  the 
United  States,  effective  January  1;  the  bimonthly  adjustments  of 
rates  for  building  trades  crafts;  and  adjustment  of  rates  for  dredg- 
ing and  marine  employees. 
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The  wage  board,  consisting  of  the  assistant  engineer  of  main- 
tenance and  a  representative  selected  by  organizations  of  employees, 
held  30  meetings  during  the  year. 

The  salary  board,  composed  of  the  heads  of  the  nine  major  de- 
partments and  divisions  of  the  Panama  Canal  and  Panama  Rail- 
road, held  a  number  of  meetings  during  the  year  chiefly  in  connec- 
tion with  the  grading  of  classified,  positions  referred  to  above. 
Both  the  wage  and  the  salary  boards  function  merely  in  an  ad- 
visory capacity  to  the  governor,  who  is  charged  with  the  fixing  of 
all  rates  of  pay. 

ALIEN  EMPLOYEES  ON  THE  SILVER  ROLL 

The  board  on  silver  rates  of  pay,  consisting  of  the  heads  of  17 
departments  and  divisions  of  the  Panama  Canal  and  Panama  Rail- 
road, held  meetings  in  November  and  May.  As  with  the  boards  on 
gold  rates  of  pay  this  board  acts  in  an  advisory  capacity  to  the 
governor. 

The  basic  rate  of  20  cents  per  hour  for  unskilled  labor,  with  the 
proviso  that  21  or  22  cents  may  be  used  as  the  entrance  rate  if  de- 
sired by  the  foreman  in  charge,  remained  in  effect  during  the  year. 
There  were  no  considerable  changes  in  the  schedule  of  rates  of  pay, 
though  a  few  changes  were  authorized  for  designated  crafts. 

The  average  rates  paid  to  alien  employees  as  of  October  1,  1928, 
when  the  last  general  survey  was  made,  as  compared  with  preceding 
years,  were  as  follows: 


Average  earnings 

Average  earnings 

Monthly 
employees 
(per  month) 

Hourly 
employees 
(per  hour) 

Monthly- 
employees 
(per  month) 

Hourly 
employees 
(per  hour) 

1,  1923 

$55.  27 
54.  74 
55.28 

.$0  2312 
.  2323 
.2385 

Nov.  1 
Oct.  1 
Oct.  1 

,  1926 

1<»27 _. 

1928 

$55.40 
54.88 
56.44 

$0.  2395 

Nov 

1.  1924 

.2411 

Nov. 

1,  1925 

.  2496 

During  the  five  years,  approximately,  covered  by  the  foregoing 
table  there  have  been  increases  of  $1.17  per  month  in  the  average  pay 
of  monthly  employees  and  1.86  cents  per  hour  in  the  pay  of  hourly 
employees.  During  this  same  period  the  index  of  the  cost  of  living, 
based  on  Aveighted  prices  in  the  commissary  stores,  with  July.  1914, 
as  L00,  declined  from  L46.69  as  of  October  1.  L923,  to  135.80  as  of 
May  1.  1929.  This  index  advanced  2.71  points  during  the  past  fiscal 
year. 

COMPLAINTS  BOABD 

This  hoard  is  composed  of  the  assistant  engineer  of  maintenance, 
the  head  of  the  department  or  division  in  which  the  specific  com- 
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plaint  originates,  and  two  representatives  of  the  employees  who  are 
nominated  by  the  central  body  of  the  employees'  associations  and 
approved  by  the  governor.  Three  cases  were  handled  by  this  board, 
as  compared  with  two  in  the  fiscal  year  1928  and  three  in  1927.  The 
small  number  of  cases  brought  before  this  board  is  indicative  of  the 
generally  satisfactory  conditions  of  employment  that  exist  under  the 
Panama  Canal  and  Panama  Railroad. 

PUBLIC   AMUSEMENTS  AND   RECREATION 

The  clubhouse  and  playgrounds  system  continued  in  operation  dur- 
ing the  year  with  no  change  in  policy  although  with  a  somewhat 
broadened  scope,  and  many  features  of  entertainment  and  recreation 
for  the  employees  and  their  families  were  carried  on.  Community 
activities  within  the  Canal  Zone  center  in  large  measure  around  the 
clubhouses,  which  are  open  daily  between  the  hours  of  7  a.  m.  and 
11  p.  m. 

Ten  clubhouses  are  operated,  of  which  five  are  for  the  white  and 
five  for  the  colored  employees;  during  the  year,  in  addition,  a  club- 
room  for  colored  employees  was  opened  at  Gamboa.  Fourteen  con- 
crete and  several  grass  tennis  courts  are  maintained,  as  well  as  various 
athletic  fields  and  ball  parks,  and  for  the  small  children  playgrounds 
are  operated  where  kindergarten  activities  and  supervised  play  may 
be  carried  on.  Three  swimming  pools  are  maintained  and  are  well 
patronized.  A  boathouse  is  also  kept  open  near  Fort  Amador,  where 
transportation  is  available  to  visit  Farf  an  Beach  on  the  opposite  side 
of  the  canal.  This  beach  has  been  put  in  condition  recently  as  a 
part  of  the  playground  system  and  is  maintained  under  supervision. 

The  auditoriums  of  the  clubhouses  continued  in  use  during  the 
year  for  concerts  or  vaudeville  performances  by  traveling  troupes, 
dramatic  and  other  entertainments  given  by  high-school  students  or 
other  local  talent,  school  commencement  exercises,  etc.  Card  parties 
were  also  held  frequently  and  did  much  to  engender  a  social  atmos- 
phere. Military  bands  from  various  garrison  posts  gave  concerts 
regularly  at  clubhouses  of  the  larger  towns;  and  the  boys'  bands  of 
Balboa  and  Cristobal  were  active  in  furnishing  concerts. 

In  addition  to  the  entertainment  needs  provided  from  their  own 
funds  for  the  Army  and  Navy  forces  and  by  the  Army  and  Navy 
Y.  M.  C.  A.'s,  the  personnel  of  the  Army  and  Navy,  as  well  as  tran- 
sient visitors  to  the  Canal  Zone,  have  the  privileges  of  the  Canal 
Zone  clubhouses.  During  the  visits  of  the  United  States  Fleet  in 
canal  waters  the  clubs  and  playgrounds  at  the  terminal  towns  are 
crowded  by  the  Navy  personnel. 

Facilities  offered  at  clubhouses  include  reading  rooms,  branch  li- 
braries, billiard  and  pool  tables,  bowling  alleys,  sales  counters,  offer- 
ing tobacco  goods  and  candies,  magazines,  souvenirs,  etc.,  a  refresh- 
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ment  service  ranging  from  soft  drinks  to  light  lunches,  and  free 
checking  of  parcels.  Motion  pictures  were  regularly  shown  in  all  of 
the  clubhouses;  in  addition,  films  were  furnished  free  of  charge  for 
weekly  picture  programs  at  the  Palo  Seco  leper  colony,  Corozal  Hos- 
pital, and  Gamboa  Penitentiary.  Approximately  168  reels  of  special 
educational  pictures  were  run  in  connection  with  regular  motion- 
picture  programs. 

At  the  colored  clubhouses  a  special  effort  was  made  to  offer  help- 
ful educational  attractions  and  to  foster  interest  in  classes  covering 
health,  social,  commercial,  industrial,  and  other  self-help  features, 
both  for  adults  and  for  children.  Selected  films  were  furnished  to 
the  various  colored  clubhouses  for  regular  picture  programs;  and 
once  a  month  a  free  picture  show  was  given  to  children  at  the  various 
colored  schools. 

Urgent  repairs  and  improvements  were  made  at  several  of  the  club- 
houses and  playgrounds  during  the  year,  as  funds  became  available. 
Most  of  the  clubhouses  are  old,  in  bad  condition  physically,  and  ex- 
tensive repairs  are  needed  to  keep  them  in  a  usable  condition.  This  is 
particularly  true  of  the  old  frame  buildings  at  Ancon  and  La  Boca, 
where  new  buildings  are  badly  needed,  while  at  Balboa  the  building 
i's  not  only  old  but  is  far  too  small.  A  new  clubhouse  and  an  athletic 
and  baseball  field  are  also  needed  at  New  Cristobal.  The  baseball 
field  at  the  Atlantic  end  has  been  located  in  Colon  and  is  to  be  taken 
over  for  the  erection  of  buildings.  It  is  important  that  other  grounds 
be  provided,  and  plans  are  being  made  to  erect  a  new  clubhouse  and 
baseball  grand  stand  at  New  Cristobal  on  part  of  the  ground  recently 
made  available  by  the  removal  of  the  Colon  radio  station  to  another 
site,  as  soon  as  funds  become  available.  A  swimming  pool  at  Gatun 
for  white  employees  is  one  of  the  most  urgent  needs;  and  swimming 
facilities  at  the  four  colored  towns  of  Gatun,  Paraiso,  Red  Tank,  and 
La  Boca  are  also  urgently  needed,  as  well  as  playsheds  at  those  com- 
munities for  the  small  children.  The  playsheds  for  small  white 
children  at  Balboa  and  Cristobal  are  too  small,  and  while  an  exten- 
sion will  be  provided  for  the  playshed  at  Balboa,  the  congestion  at 
Cristobal  can  not  be  relieved  until  a  new  clubhouse  is  constructed. 
The  average  attendance  at  kindergarten  during  the  year  was  about 
295  children  per  day.  Larger  children  from  the  schools  have  access 
to  the  playgrounds  during  the  noon  hour,  after  school,  and  on 
Saturdays. 

The  activities  of  the  bureau  of  clubs  and  playgrounds  during  the 
year  were  carried  on  with  a  force  consisting  of  42  gold  and  134  silver 
full-time  employees.  In  supervising  the  many-featured  activities 
which  were  a  part  of  this  system  the  part-time  services  of  106  others 
were  utilized,  in  such  duties  as  motion-picture  operator,  musician. 


70  REPORT  OF   GOVERNOR   OF   THE   PANAMA   CANAL 

relief  cashier  and  saleswoman,  playground  assistant,  etc.  The  opera- 
tion of  the  system  as  a  whole  is  not  at  a  profit,  and  the  deficit  must 
be  made  up  from  appropriations.  The  justification  for  appropria- 
tions for  necessary  improvements  lies  in  the  fact  that  the  clubhouses 
are  social  centers  for  the  Canal  Zone  population,  both  white  and 
colored,  and  in  the  absence  of  other  facilities  for  a  like  purpose  they 
have  proved  indispensable  to  satisfactory  community  life  in  the 
Canal  Zone.  Clubhouse  finances  for  the  fiscal  year  are  taken  up  in 
the  section  on  business  operations.  Contributions  by  the  Government 
amounted  to  $125,000,  an  increase  of  $5,000  over  the  preceding  year, 
due  to  increases  in  salaries  under  the  Welch  Act.  Additional  ex- 
penses defrayed  from  gross  revenues  were  $551,154.46,  leaving  a  net 
income  from  the  various  activities  of  $31,632.97. 

ADMINISTRATIVE  PROBLEMS 

In  connection  with  the  operation  of  the  canal  attention  must  be 
given  to  future  needs  and  to  questions  of  policy  which  may  affect 
the  enterprise.  On  the  following  pages  are  brief  discussions  of 
some  of  the  more  important  of  such  matters. 

CAPACITY  OF  THE  CANAL 

It  is  considered  to  be  the  special  duty  of  the  canal  administration 
to  make  close  studies  of  the  traffic  and  to  report  on  it  each  year,  so 
that  all  possible  information  will  be  available  for  the  guidance  of 
the  President  and  Congress  in  considering  and  ultimately  deciding 
the  matter  of  the  construction  of  a  third  set  of  locks.  For  that 
reason  there  is  presented  here  a  resume  of  the  essential  points  govern- 
ing the  capacity  of  the  canal  now  and  with  the  third  flight  of  locks. 

The  capacity  of  the  canal  is  dependent  on  the  rate  at  which  ships 
can  be  passed  through  the  locks  and  on  a  water  supply  sufficient  to 
maintain  a  working  depth  of  water  in  the  lock  and  lake  sections. 

The  present  canal  can  handle  48  complete  lockages  a  day  of  24 
hours,  except  during  the  biennial-overhaul  periods,  when  one  side 
of  one  set  of  locks  must  be  out  of  service  for  repairs  for  about  90 
days.  During  such  overhaul  the  capacity  of  Gatun  Locks  is  re- 
duced to  28  lockages  a  day;  the  Pacific  Locks  under  overhaul  can 
accomplish  30  lockages  a  day. 

There  are  variations  in  the  numbers  of  ships  arriving  for  transit. 
Peak  days  occur.  Experience  has  shown  that  these  peaks  exceed  by 
about  50  per  cent  the  prevailing  average  per  day.  Hence  when  the 
average  of  32  lockages  per  day  shall  have  been  reached  there  may 
be  anticipated  peak  days  of  48  lockages,  reaching  the  full  capacity 
of  the  present  twin-lock  canal.  When  an  average  of  28  lockages  is 
reached  peak  loads  will  exceed  the  capacity  of  the  locks  during  over- 
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haul.  As  approximately  one  lockage  per  day  is  needed  for  the 
handling  of  noncommercial  vessels  (Army  and  Navy  ships,  vessels 
of  Panama  and  Colombia,  etc.)  an  average  of  27  commercial  lock- 
ages represents  capacity  during  Gatun  Locks  overhaul.  When  this 
average  is  reached  the  third  flight  of  locks  should  be  available  for 
use. 

It  is  planned  to  build  the  third  flight  of  locks  directly  alongside 
the  existing  locks.  No  estimate  has  been  made  of  the  cost.  A  rough 
guess  indicates  it  to  be  between  $75,000,000  and  $100,000,000  and  that 
in  the  interest  of  economy  it  would  be  advisable  to  extend  the  con- 
struction period  over  10  years.  That  is,  work  should  be  begun  when 
the  growth  of  traffic  shall  indicate  that  an  average  of  27  commercial 
lockages  per  day  will  be  attained  about  the  end  of  the  tenth  year 
following.  The  new  locks  will  contain  improvements  and  require 
a  shorter  period  for  overhaul  than  the  present  ones,  approximately 
30  days  as  compared  with  about  45  days  for  each  side  of  the  present 
twin  locks. 

After  the  third  locks  are  completed  the  minimum  lockage  capacity 
will  occur  during  the  quadrennial  overhaul  of  Gatun  Locks  and  while 
the  new  flight  is  under  repair.  Capacity  will  then  be  the  same  as 
the  present  normal  maximum  capacity,  48  lockages  per  day.  In  view 
of  the  short  time  the  third  lock  will  be  out  of  service,  and  of  the  fact 
that  conservative  figures  were  taken  for  the  limiting  capacity  of  the 
existing  locks,  it  does  not  seem  unreasonable  to  assume  that  the  daily 
lockage  capacity  during  overhauls  will  be  56  after  the  third  set  of 
locks  has  been  completed. 

Water  supply. — The  critical  periods  for  water  for  lockages  are 
toward  the  end  of  dry  seasons  of  exceptional  length  and  dryness. 
The  dry  season  of  1920  shows  the  lowest  water  supply  of  any  year 
since  the  construction  of  Gatun  Dam,  and  is  taken  as  typical.  The 
length  of  the  season  during  which  it  was  necessary  to  use  storage 
water  from  Gatun  Lake  was  158  days.  The  lake  had  in  storage  the 
water  from  87  feet  to  80  feet  elevation  above  sea  level,  and  consider- 
ing yield  from  the  watershed,  minus  the  losses  through  evaporation, 
leakage,  and  municipal  supply,  there  was  available  in  this  time  for 
lockage  an  aggregate  of  31.02  billion  cubic  feet  of  water.  Under 
practical  operating  conditions  the  transit  of  a  single  ship  or  pair  <>t 
ships  involves  the  use  of  from  five  to  six  million  cubic  feet.  Based 
on  6.000,000  cubic  feet,  the  water  supply  for  the  dry  season  of  1920 
would  have  been  sufficient  for  32  lockages  per  day  during  the  158 
days  in  which  stored  water  would  have  been  needed.  Since  the  third 
flight  of  locks  should  be  built  by  the  the  time  commercial  traffic  re- 
quires an  average  of  27  lockages  per  day  it  i<  geen  that  the  presenl 
water  supply  is  sufficient  for  the  operation  of  the  existing  Locks,  pro< 
72060—29 fi 
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vided  the  electric  load  is  shifted  from  the  hydroelectric  station  to  the 
Diesel  plant. 

Madden  reservoir. — While  the  additional  water  supply  to  be  pro- 
vided by  the  construction  of  the  Madden  Dam.  at  Alhajuela  may  not 
be  necessary  for  lockages  until  the  third  set  of  locks  is  in  service,  it 
is  desirable  to  have  it  now  to  increase  dry  season  water  supply  so  as 
to  prevent  the  depth  of  Gaillard  Cut  from  being  less  than  42  to  43 
feet ;  to  control  exceptional  floods,  like  that  of  October,  1923 ;  and  to 
reduce  the  cost  of  operating  the  Diesel  electric  plant  during  the  dry 
season.     The  first  of  these  reasons  is  the  most  important. 

It  is  in  connection  with  the  third  set  of  locks  that  the  Madden 
Dam  storage  will  be  most  useful.  Details  of  the  dam  have  not  been 
determined,  but  the  storage  will  be  between  a  minimum  of  13,000,- 
000,000  and  a  maximum  of  22,000,000,000  cubic  feet.  Assuming  it 
to  be  not  more  than  18,000,000,000  cubic  feet,  its  addition  to  the  stor- 
age in  Gatun  Lake  would  provide,  for  a  dry  season  like  that  of  1920, 
a  combined  storage  of  49,000,000,000  cubic  feet ;  and  if,  as  seems  likely, 
the  crest  of  the  dam  is  to  be  at  240  feet  above  sea  level  and  the  stor- 
age 22,000,000,000  cubic  feet,  the  combined  supply  would  amount  to 
53,000,000,000  cubic  feet.  The  third  locks  will  make  possible  a  more 
economical  use  of  water  and  the  amount  then  needed  per  lockage 
may  be  estimated  conservatively  at  5.5  million  cubic  feet.  Using  this 
figure,  the  combined  storage,  based  on  18,000,000,000  cubic  feet  in  the 
Madden  reservoir,  would  suffice  for  56  lockages  a  day  through  the 
dry  season,  and  based  on  22,000,000,000  cubic  feet  in  the  Madden 
reserve  would  suffice  for  60  lockages  a  day.  The  supply  will,  there- 
fore, be  sufficient  to  operate  the  three  sets  of  locks  at  their  limiting 
practicable  capacity,  considered  to  be  56  lockages  per  day. 

Capacity  in  net  tons. — The  average  number  of  net  vessel-tons, 
Panama  Canal  measurement,  handled  per  commercial  lockage  during 
the  period  of  the  past  five  fiscal  years  was  5,000.  This  average  could 
have  been  increased  greatly  if  conditions  had  demanded  greater  use 
of  tandem  lockages;  and  studies  have  shown  that  it  is  practicable  to 
raise  the  average  at  least  to  6,400  net  tons  per  lockage. 

Twenty-seven  lockages  per  day  at  5,000  tons  per  lockage  allows  an 
annual  traffic  of  49,000,000  net  tons;  at  6,400  tons  per  lockage  this 
would  be  63,000,000  net  tons.  It  is  safe  to  state  that  the  present  ca- 
pacity of  the  Canal  is  60,000,000  to  65,000,000  Panama  Canal  net  tons 
per  year. 

Ultimate  capacity. — Following  the  completion  of  the  third  locks 
there  will  be  a  period  of  about  one  month,  during  the  overhaul  of  the 
Atlantic  locks,  when  the  lockage  capacity  will  be  48  per  day  and  for 
about  three  months  additional  (balance  of  dry  season)  the  lockage 
capacity  will  be  56  per  day,  the  water  supply  being  sufficient  for  at 
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least  56  daily  lockages.  The  minimum  lockage  capacity  on  the  Pacific 
side  during  overhaul  will  be  50  per  day. 

Based  on  48  lockages  per  day  with  6,400  net  tons  per  lockage  the 
■capacity  with  the  third  set  of  locks  would  be  112,000,000  tons  per 
year,  and  at  7,000  tons  per  lockage  it  would  be  122,000,000  tons.  For 
56  lockages  a  day  the  average  of  6,400  tons  per  lockage  would  mean 
130,000,000  a  year  and  7,000  tons  would  mean  143,000,000  a  year.  It 
is  believed  the  increasing  size  of  ships  transiting  the  canal  will 
bring  the  average  of  tons  per  lockage  to  7,000  by  the  time  the  daily 
average  number  of  lockages  reaches  48. 

Growth  of  traffic. — The  average  number  of  lockages  per  day  is 
now  about  17,  the  Panama  Canal  net  tonnage  of  transiting  ships 
about  30,000.000  tons  per  year.  It  seems  a  fairly  safe  prediction 
to  estimate  the  growth  of  traffic  as  not  over  10,000,000  Panama  Canal 
net  tons  per  decade,  and  to  estimate  that  the  third  locks  will  be 
required  in  from  30  to  35  years.  This  would  be  approximately 
1960  to  1965,  and  on  such  basis  work  should  begin  about  1950. 

Estimates  or  prophecies  of  the  extent  of  traffic  in  the  future  can, 
from  the  nature  of  things,  have  very  little  accuracy  except  through 
accidental  coincidence.  Many  unforeseeable  factors  affect  the  traffic, 
which  might  be  greatly  retarded  or  expanded  by  such  divergent 
things  as  general  business  conditions  in  the  United  States,  Europe, 
South  America,  or  eastern  Asia,  relative  output  of  oil  fields,  demand 
for  nitrates,  the  routing  of  shipments  of  grain,  national  customs 
tariffs,  etc.  Hence  the  importance  of  careful  recording  of  current 
traffic  and  at  least  annual  reports  on  its  extent  and  development,  to 
afford  the  best  possible  data  for  the  determination  of  steps  to  be 
taken  to  assure  that  the  capacity  of  the  canal  shall  be  adequate  to 
commercial  and  naval  needs.  It  is  clear  that  there  will  be  a  con- 
tinuing increase  of  traffic  through  the  Panama  Canal,  but  it  is  im- 
possible to  predict  the  rate  of  this  increase  with  any  degree  of  ac- 
curacy, and  hence  it  is  a  very  apparent  and  important  duty  of  the 
governor  of  the  canal  to  study  the  growth  of  traffic  from  year  to 
year,  so  that  he  may  be  able  to  give  to  Congress  10  or  12  years' 
notice  of  the  time  when  the  third  set  of  locks  is  likely  to  be  needed. 

Hows  of  operation. — The  use  of  the  present  canal  has  not  as  yet 
reached  a  point  at  which  operation  throughout  the  21  hours  of  the 
day  is  necessary  in  order  to  handle  the  traffic.  The  canal  now  oper- 
ates from  approximately  6  a.  m.  to  11  p.  in.  Vessels  are  dispatched 
through  the  canal  from  morning  until  such  time  in  the  afternoon 
as  it  is  impracticable  for  the  ships  to  pass  through  Gaillard  Cut 
before  dark.  Ships  arriving  too  late  for  through  transit  are  given 
partial  transit;  that  is,  locked  from  the  Atlantic  to  Gatun  Lake  or 
from  the  Pacific  to  the  Pacific  end  of  Gaillard  Cut,  there  to  be 
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tied  up  for  the  night  in  readiness  for  an  early  start  the  following 
morning.  From  time  to  time  there  have  been  suggestions  that  the 
canal  should  put  into  effect  a  schedule  of  full  24-hour  operation. 
However,  upon  explanation  that  present  traffic  does  not  warrant 
employment  of  additional  force  necessary  for  such  operation  and 
that  there  is  an  element  of  danger  in  passing  through  Gaillard  Cut 
at  night,  those  who  have  made  the  suggestions  have  apparently  been 
satisfied  that  the  present  operating  arrangements  are  suitable  for 
the  present  traffic. 

BASIS  OF  LEVY  OF  TOLLS 

Under  the  present  law,  tolls  on  commercial  vessels  using  the  canal 
are  levied  at  $1.20  per  net  ton  on  laden  ships  and  $0.72  on  vessels 
in  ballast  on  the  basis  of  tonnage  determined  by  the  Panama  Canal 
rules  of  measurement,  with  the  proviso  that  the  amount  collectible 
shall  not  exceed  $1.25  per  net  ton  or  be  less  than  $0.75  per  net  ton 
as  determined  under  the  rules  for  registry  in  the  United  States. 
This  requires  that  tonnage  be  determined  and  tolls  reckoned  on  two 
bases,  and  as  the  United  States  rules  of  measurement  are  considered 
somewhat  arbitrary  and  are  subject  to  changes,  the  dual  system 
results  in  confusion  and  annoyance.  Occasionally  on  small  vessels, 
such  as  tugs,  the  United  States  rules  indicate  a  negative  net  tonnage, 
and  such  vessels  make  the  transit  without  payment  of  tolls. 

The  canal  administration  has  advocated  consistently  the  adoption 
of  the  Panama  Canal  rules  only  as  the  basis  of  tolls,  and  in  recent 
years  has  suggested  that  if  they  be  adopted  the  rates  of  tolls  should 
be  set  at  $1  per  net  ton  for  laden  ships  and  $0.60  for  ships  in  ballast, 
which  would  return  approximately  the  same  revenue  as  is  collectible 
now.  This  plan  has  met  opposition  from  operators  of  United  States 
general  cargo  vessels  for  the  reason  that  it  would  result  in  a  slight 
increase  in  the  charges  against  this  type  of  vessel. 

EQUITY   OF   PRESENT   TOLLS 

In  connection  with  the  proposal  to  adopt  Panama  Canal  rules  of 
measurement  as  a  single  basis  of  tolls  it  has  been  suggested  by  steam- 
ship operators  that  if  this  basis  were  adopted  the  rates  should  be 
reduced  to  80  cents  per  net  ton  for  laden  vessels  with  a  correspond- 
ing reduction  in  the  rate  for  vessels  in  ballast.  Other  operators  have 
suggested  a  maximum  limit  on  the  amount  of  tolls  collected  from  any 
one  vessel,  either  for  a  single  transit  or  for  its  aggregate  transits 
during  a  year. 

The  United  States  is  obligated  to  the  treatment  of  vessels  of  all 
nations  on  terms  of  entire  equality  and  some  of  the  proposals  which 
have  been  made  would,  if  adopted,  be  discriminatory.  However. 
there  is  no  obligation  against  an  even-handed  reduction  or  increase  in 
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toils  if  it  should  be  found  advisable  from  the  viewpoint  of  national 
economy  to  make  a  change. 

It  is  alleged  that  the  canal  is  earning  a  handsome  monetary  re- 
turn on  the  investment,  and  it  is  pertinent  to  examine  whether  this 
is  the  case.  The  form  of  financial  statement  in  use,  which  was  not 
devised  by  the  canal  administration,  is  susceptible  of  misinterpreta- 
tion. The  financial  statements  have  wholly  disregarded  interest  dur- 
ing the  construction  and  development  periods,  as  well  as  the  excess 
cost  of  operation  over  earnings  for  the  earlier  years,  and  have 
considered  a  division  of  the  construction  cost  between  the  so-called 
commercial  and  defense  investments.  This  division  gives  the 
"commercial  capital  investment"  at  $273,273,818.51  and  the  "na- 
tional defense  capital  investment  -;  at  $113,127,337.73,  or  a  total  of 
$386,401,156.2(1. 

This  form  of  financial  statement  for  the  purpose  of  determining 
the  commercial  return  from  the  investment  is  misleading,  in  that 
it  disregards  almost  half  of  the  investment.  Taking  the  so-called 
commercial  capital  investment  as  mentioned  above,  there  is,  of 
course,  a  satisfactory  rate  of  interest  being  earned,  but  on  the  true 
investment  the  commercial  earnings  are  approximately  3  per  cent 
only.-  At  the  current  borrowing  rate  for  the  Treasury,  which  is 
about  4  per  cent,  the  canal  is  not  yet  earning  the  annual  interest 
charge. 

It  is  to  be  noted  that  the  present  toll  rates  were  fixed  by  the 
Panama  Canal  act  of  August  24,  1912,  and  the  President's  procla- 
mation of  November  13  of  that  year.  The  rates  have  not  been  in- 
creased to  conform  to  the  reduced  purchasing  power  of  the  dollar, 
whereas  costs  of  operation  and  maintenance  and  (presumably) 
ocean  freight  rates  have  increased  in  conformity  to  the  reduced 
dollar.  It  may  therefore  be  stated  that  in  effect  the  tolls  have 
actually  been  reduced  by  about  40  per  cent  since  the  canal  was 
opened  to  commerce.  It  may  be  here  stated,  as  of  interest  in  this 
connection,  that  the  tolls  collected  at  the  Suez  Canal,  which  were 
revised  downward  on  January  1,  1920,  exceed  even  now  those  of 
the  Panama  Canal  approximately  33  per  cent  for  loaded  vessels  and 
approximately  21  per  cent  for  vessels  in  ballast,  in  spite  of  the  fact 
that  the  older  canal  cost  less  than  one-third  the  sum  invested  in  the 
American  canal. 

The  agitation  for  lower  rates  lias  come  entirely  from  United 
States  operators  of  vessels  and  representations  have  been  made  that 
lower  tolls  would  be  an  aid  to  American  shipping.  For  the  calen- 
dar year  1928  foreign  ships  paid  54.8  per  cent  of  the  tolls  collected 

1  A  statement  of  the  account  of  the  ranama  Canal  with  the  Treasury  of  the  United 
States  Is  presented  In  Sec.  V,  Table  59. 
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by  the  Panama  Canal,  noncoastwise  United  States  ships  12.6  per 
cent,  and  intercoastal  vessels  of  the  United  States  32.6  per  cent. 
A  lowering  of  the  canal  tolls  below  the  value  of  the  service  ren- 
dered should  be  considered  in  the  nature  of  a  subsidy  to  shipping, 
and  each  million  dollars  of  tolls  reduction  would  represent  a  sub- 
sidy of  $548,000  to  foreign  shipping,  of  $326,000  to  United  States 
shipping  not  in  competition  with  foreign  shipping,  and  of  only 
$126,000  to  those  ships  of  the  United  States  which  are  in  competi- 
tion with  foreign  flags.  It  is  seen  that  as  far  as  United  States 
shipping  is  concerned  the  greatest  reduction  would  be  to  vessels 
engaged  in  the  intercoastal  trade  of  the  United  States.  These  ves- 
sels are  protected  against  competition  by  foreign  lines  and  their 
competition  is  with  the  railroads  of  the  United  States.  As  a  mat- 
ter of  national  policy  the  effect  of  lower  canal  tolls  on  the  railroads 
should  be  given  careful  consideration. 

ADDITIONAL   EXPENDITURES 

The  Panama  Canal  is  in  need  of  additions  and  extensive  improve- 
ments. Two  of  the  most  important  of  these  have  already  been  ini- 
tiated, viz,  the  building  of  the  Madden  Dam  at  Alhajuela,  and  the 
widening  or  deepening  of  the  present  canal  channel  where  necessary 
for  the  better  handling  of  traffic. 

When  the  canal  was  opened  to  navigation  a  building  program  was 
under  way  which  contemplated  the  gradual  replacement  of  the  tem- 
porary type  wooden  buildings  used  for  residences,  schools,  police 
stations,  etc.,  by  houses  of  a  more  permanent  type  and  more  suitable 
for  permanent  occupancy.  When  the  war  began  in  1917  the  in- 
terest of  the  United  States  was  naturally  diverted  to  more  impor- 
tant matters,  and  this  program  was  discontinued;  and  the  policjr  of 
economizing  in  national  expenditures  which  has  prevailed  since  the 
war  ended  has  not  permitted  the  resumption  of  work  on  this  pro- 
gram for  building  replacements  except  on  a  very  small  scale. 
It  is  highly  important  that  this  replacement  program  should  be 
more  actively  pursued  in  the  future,  as  it  will  be  difficult,  even  with 
ample  annual  appropriations,  to  replace  the  buildings  at  a  rate 
which  will  conform  to  the  deterioration  of  the  existing  buildings. 

Another  important  improvement  which  has  been  contemplated  for 
some  years,  and  which  will  be  undertaken  when  the  funds  become- 
available,  is  the  removal  of  the  dredging  organization's  repair  plant 
and  mooring  station  from  Paraiso  to  Gamboa.  At  its  present  loca- 
tion it  is  a  danger  to  shipping,  and  is  itself  exposed  to  danger  from 
shipping,  and,  furthermore,  it  is  established  on  the  wrong  side  of  the 
sliding  area  in  the  cut.  It  may  be  mentioned  that  the  dredging 
organization  is  occupying  at  Paraiso  construction-day  shops  and 
buildings. 
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Another  item  of  importance  which  is  necessary  for  consideration 
by  Congress  is  the  adoption  of  a  system  of  retirement  for  employees 
better  adapted  to  the  conditions  of  tropical  service  than  is  the  present 
national  retirement  law.  The  present  law  neither  provides  annuities 
sufficient  to  care  for  old  people  who  have  to  seek  new  homes  on  their 
forced  departure  from  the  Canal  Zone  nor  allows  employees  to  retire 
at  an  age  advantageous  to  themselves  or  the  canal.  Employees  tend 
to  remain  in  the  service  beyond  the  time  of  their  greatest  usefulness 
and  when  they  should  be  replaced  by  younger  personnel,  better  fitted 
for  doing  work  with  the  vigor  and  promptness  required  by  commerce. 

These  needs  have  been,  or  will  be,  amplified  in  special  reports,  but 
their  importance  is  such  as  to  warrant  mention  in  the  annual  report, 
especially  in  connection  with  the  subject  of  expenses  and  commercial 
returns  from  the  canal. 

PROPOSED   HIGHWAY  ACROSS   CANAL  ZONE 

The  Republic  of  Panama  has  constructed  improved  highways  in 
the  western  portion  of  the  Republic  up  to  the  Canal  Zone  line; 
between  such  improved  highways  and  the  capital  of  the  Republic, 
the  city  of  Panama,  there  is  no  adequate  highway  connection.  It 
would  seem  incumbent  upon  the  United  States,  as  a  moral  obligation 
to  the  Republic  of  Panama,  to  provide  as  speedily  as  possible  a  suit- 
able highway  across  the  zone,  with  ferry  service  across  the  canal,  in 
order  to  give  land  connection  between  the  two  parts  of  the  Republic 
which  have  been  separated  by  the  Canal  Zone.  The  road,  ferry,  and 
ferry  slips  are  estimated  to  cost  $1,000,000.  This  is  a  separate  mat- 
ter from  the  proposed  trans-Isthmiam  highway  to  connect  Panama, 
Colon,  and  Porto  Bello,  all  of  which  lie  on  the  east  side  of  the  canal 
and  are  not  separated  as  a  result  of  its  construction. 

The  proposed  ferry  and  highway  to  the  border  will  be  links  in  the 
eventual  Pan  American  Highway.  It  is  important  that  the  United 
States  do  promptly  its  part  in  that  improvement. 

COMMERCIAL  AVIATION 

The  establishment  of  commercial  air  mail,  passenger  and  express 
services  to  and  from  the  Canal  Zone  during  the  past  fiscal  37ear,  cou- 
pled with  projected  developments  of  further  services,  was  the  most 
important  occurrence  in  the  year.  For  the  present  these  services  are 
using  canal  harbors,  Army  fields,  or  fields  in  Panama.  It  is  to  be 
presumed  that  with  the  growth  of  this  business  the  United  States 
will  make  adequate  provision  for  the  needs  of  commercial  aircraft, 
and  investigations  as  to  sites,  equipment,  etc.,  are  under  way. 


SECTION  IV 


GOVERNMENT 

Civil  government  of  the  Canal  Zone  is  conducted  as  prescribed  by 
the  Panama  Canal  act  of  August  24,  1912,  and  other  acts  and  Execu- 
tive orders  applicable  to  the  Canal  Zone.  The  assignment  of  govern- 
mental duties  wherever  practicable  to  departments  organized  pri- 
marily for  the  operation  and  maintenance  of  the  canal  has  effected  a 
coordination  of  functions  which  results  in  greater  economy  and  effi- 
ciency. 

Data  on  the  expenses  and  revenues  of  various  features  of  canal 
operation  and  government  are  shown  in  the  financial  and  statistical 
statements  in  Section  V. 

POPULATION 

A  house-to-house  canvass  of  the  civil  population  of  the  Canal  Zone, 
including  civilian  employees  of  the  Army  and  members  of  families 
of  Army  and  Navy  personnel  but  omitting  commissioned,  warrant, 
and  enlisted  personnel,  was  made  by  the  police  force  during  the 
month  of  June,  1929.    A  summary  is  presented  below : 
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Balboa  district 

1,850 

1,946 

4,403 

4,841 

4,258  ... 
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2,  331 

2,413 

98 

2,918 
12, 933 
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Cristobal  district 

653 

686 

4,569 

4,839 

1,125 

Prisoners 

24 

10 

108 

1 

12 
8,984 

32 

175 
11,387 

n 

2,403 

Total  employees 

2,219 

389 

5,664 

190 

3  8,462 

1  260 

Total  inhabitants 

2,485 

2,562 

2,642 

8,229 

...4.670 

9,71230.301 

2,298 

1  Children  1  to  18  years  of  age;  indicates  probable  school  pupils  within  the  next  5  years,  the  school  en- 
trance age  being  6  years. 

2  Indicates  increase  over  number  in  June,  1928. 

3  Includes  311  civilian  employees  of  the  Army  and  Navy. 

In  addition  to  the  civilian  population  listed  above,  the  military  and 
naval  forces  in  the  Canal  Zone  in  June,  1929,  numbered  9,837  (Army, 
8.588;  Navy,  1,249),  making  a  total  population  of  39,137.  The  total 
in  June,  1928,  was  37,512;  in  1927,  36,600;  in  1926,  36,998;  in  1925, 
37,011. 
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During  the  year  the  depopulation  of  towns  of  Culebra  and  Empire 
was  completed,  and  at  the  end  of  the  year  only  seven  buildings  re- 
mained. The  United  States  Army  had  abandoned  Camp  Gaillard  as 
an  Army  post  on  October  8,  1927,  moved  all  military  units  to  posts  on 
the  east  bank  of  the  canal,  and  salvaged  for  use  at  other  military 
posts  some  50  of  the  more  than  300  old  structures.  The  remaining 
structures  and  utilities,  such  as  the  water  and  electrical  systems,  re- 
verted to  the  control  of  the  Panama  Canal,  as  they  had  been  trans- 
ferred by  the  canal  to  the  Army  without  charge  when  that  area  was 
first  taken  over  as  a  military  post.  Camp  Gaillard  included  the  old 
settlements  of  Culebra  and  Empire,  and  after  the  departure  of  the 
military  units  there  remained  in  these  settlements  and  their  environs 
a  civilian  population  of  several  hundreds,  mostly  West  Indians,  but 
including  48  employees  of  the  Panama  Canal  and  their  dependents. 
These  latter  were  given  quarters  as  speedily  as  possible  on  the  east 
side  of  the  canal.  With  the  removal  of  the  Army  sanitation  lapsed, 
and  as  a  matter  of  policy  it  was  deemed  advisable  to  require  the 
remaining  population  to  move.  Except  for  a  small  community  at 
Las  Cascadas  and  isolated  cultivators  living  on  small  clearings,  the 
area  was  depopulated  before  the  end  of  the  fiscal  year  1928.  All  re- 
maining structures  and  equipment  of  any  value  were  salvaged  by  the 
canal  for  use  elsewhere,  and  an  aggregate  of  $13,000  was  realized 
from  some  of  the  old  buildings,  not  of  salvage  value  to  the  canal, 
which  were  purchased  by  citizens  of  Panama  for  erection  within  the 
Republic. 

PUBLIC   HEALTH 

A  brief  outline  of  general  health  conditions  in  the  Canal  Zone  and 
the  cities  of  Panama  and  Colon  is  given  below.  This  subject  is  dis- 
cussed in  much  greater  detail  in  the  health  department  annual  reports 
for  calendar  years,  which  are  issued  as  separate  publications. 


MALARIA 


The  total  number  of  malaria  cases  reported  from  the  Canal  Zone 
and  terminal  cities  during  the  fiscal  year  1929  compared  with  the  six 
previous  years,  ended  June  30,  was  as  follows : 


1929 

1928 

1927 

1926 

1925 

1924 

1923 

286 
668 

183 

■ 

529 

155 
739 
420 

'312 
854 
445 

ISO 
762 
494 

208 

216 

Personnel  of  Army  and  Navy.. 

870 
657 

Total 

1,576 

1,250 

1,314 

'  1,611 

1,436 

1,623 

1,743 

i  Omitting  the  cases  from  Bruja  Toint,  when  a  gang  of  men  was  engaged  in  construction  work  for  the 
Army  and  housed  in  a  temporary  camp  outside  the  sanitate. 1  areas,  the  number  of  employees  re; 
with  malaria  was  but  188  and  the  total  oumber  of  cases  1,487.    over  half  of  the  men  employed  at  Hruja 
Point  developed  malaria  within  five  months,  and  this  furnished  an  example  of  what  would  occur  through- 
out the  Canal  Zone  should  sanitary  measures  be  n  i 
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There  were  no  deaths  among  employees  from  malaria  during  the 
year.  The  last  death  of  an  employee  from  malaria  occurred  in 
1924. 

CANAL    ZONE 

The  population  of  the  Canal  Zone  (civil  and  military)  on  July  1, 
1928,  was  37,512,  and  this  figure  has  been  used  as  a  base  for  vital 
statistics.  From  this  population,  303  deaths  occurred  during  the 
year,  262  of  which  were  from  disease,  giving  a  rate  of  6.98  for  dis- 
ease alone,  as  compared  with  T.49  for  1928  and  6.84  for  1927.  The 
principal  causes  of  death,  and  number  from  each  principal  cause, 
were  pneumonia  (broncho  and  lobar),  40;  tuberculosis  (various 
organs),  25;  and  organic  diseases  of  the  heart,  16. 

There  were  458  live  births  reported  during  the  year  and  30  still- 
births. Including  stillbirths  this  is  equivalent  to  an  annual  birth 
rate  of  13.01  per  1,000  population.  The  infant  mortality  rate,  based 
on  the  number  of  live  births  reported  for  the  year,  was  90.91  for 
white  children  and  128.29  for  colored  children,  with  a  general  aver- 
age of  115.72.  Of  the  total  births  reported,  6  per  cent  were  stillbirths. 
Of  the  total  deaths  reported,  26.7  per  cent  occurred  among  children 
under  5  years  of  age. 

The  maternal  mortality  rate  (from  conditions  due  to  the  puerperal 
state)  was  6.15  per  thousand  births,  stillbirths  included. 

PANAMA    CITY 

The  estimated  population  of  the  city  of  Panama  for  the  year  was 
60,000.  From  this  population  1,485  deaths  occurred  during  the  year, 
of  which  1,439  were  from  disease,  giving  a  rate  of  23.98  for  disease 
alone,  as  compared  with  20.71  for  the  fiscal  year  1928. 

The  three  principal  causes  of  death  in  1929,  compared  with  the 
past  four  years,  were  as  follows : 


1929 

1928 

1927 

1926 

1925 

276 
236 
130 

185 
177 

209 
199 
149 

154 
201 

85 

187 

201 

90 

119 

There  were  2,381  live  births  reported  during  the  year  and  122  still- 
births. Including  stillbirths,  this  is  equivalent  to  an  annual  birth 
rate  of  41.71  per  1,000  population.  The  infant  mortality  rate,  based 
on  the  number  of  live  births  reported,  was  152.04.  Of  the  total 
births  reported,  5  per  cent  were  stillbirths.  Of  the  total  number  of 
deaths  reported,  37  per  cent  occurred  among  children  under  5  years 
of  age.  The  maternal  mortality  rate  (from  conditions  due  to  the 
puerperal  state)   was  4.79  per  thousand  births,  stillbirths  included. 


REPORT   OF    (iOVKKNOK    OF   THE    PANAMA   CANAL 


81 


COLON 

The  estimated  population  of  the  city  for  the  year  was  32,000.  From 
this  population  475  deaths  occurred  during  the  year,  of  which  452 
were  from  disease,  giving  a  rate  of  14.12  for  disease,  as  compared 
with  13.02  for  1928. 

The  three  principal  causes  of  death  in  1929,  as  compared  with  the 
past  few  years,  were  as  follows: 


1929 

1928 

1927 

1926 

1925 

Tuberculosis  (various  organs) 

66 
65 
35 

69 
53 

76 
50 
17 

71 
36 
26 

87 

Pneumonia  (broncho  and  lobar) 

54 

Diarrhea  and  enteritis 

27 

Cancer  (various  organs) 

31 

There  was  764  live  births  reported  during  the  }^ear  and  41  still- 
births. Including  stillbirths,  this  is  equivalent  to  an  annual  birth 
rate  of  25.16  per  1,000  population.  The  infant  mortality  rate,  based 
on  the  number  of  live  births,  was  111.26.  Of  the  total  births  re- 
ported, 5  per  cent  were  stillbirths.  Of  the  total  deaths,  27  per  cent 
occurred  among  children  under  5  years  of  age.  The  maternal 
mortality  rate  (from  conditions  due  to  the  puerperal  state)  was  11.18 
per  thousand  births,  stillbirths  included. 

CANAL  HOSPITALS 

Following  is  a  summary  of  patients  treated  in  Panama  Canal 
hospitals  during  the  fiscal  year  1929 : 


Number  in 

hospitals 
July  1,  1928 

Admitted 

Died 

Discharged 

Transferred 

Remaining 
June  30,1929 

White 

Black 

White 

Black 

White 

Black 

White 

Black 

White 

Black 

White 

Black 

214 
19 

126 

4 

3 

1  6 

248 
32 

422 
25 
35 
97 

6,025 
1,357 

114 
1 
2 

5,327 

138 

3 

34 

10 

102 

20 

4 

277 
86 

51 

5,868 
1,131 

99 

4,975 
1,285 

58 
1 

14 
6 

61        84 
195       195 

208 
30 

135 
5 
4 

■6 

239 

49 

Corozal: 

2 

6 
3 
9 

445 

24 

3 
6 

1 

43 

Palo  Seco  leper  colony 

95 

Total 

372 

859 

7,499 

7,096 

126 

423 

7,099 

6,339 

258 

297 

388 

895 

1  Includes  1  Chinaman. 

QUARANTINE  AND  IMMIGRATION   SERVICE 

No  quarantinable  diseases  were  introduced   into  the  Canal  Zone 
during  the  year.     As  in  former  years,  an  effective  quarantine  was 

maintained,  with  practically  no  delay  to  shipping.  Only  one  ship 
was  subjected  to  quarantine  restrictions,  the  passenger-  and  <tcw 
being  detained  on  board,  but  this  vessel  lost  no  time,  as  provisional 
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pratique  was  granted  and  permission  was  given  to  discharge  and  load 
cargo.  Because  of  an  outbreak  of  yellow  fever  in  Colombia,  an 
increased  vigilance  was  exercised  during  the  latter  part  of  the  year  in 
making  inspections  of  incoming  passengers  and  of  ships  from 
Colombian  ports. 

Careful  supervision  of  rat  proofing  and  close  inspection  for  rat 
infestation  of  ships  making  Canal  Zone  ports  their  termini  was 
continued  throughout  the  year.  Fumigation-exemption  certificates 
in  lieu  of  actual  fumigations  were  granted  to  some  of  these  vessels 
on  which  special  attention  had  been  given  to  rat  proofing.  Not- 
withstanding this  fact,  for  the  entire  fiscal  year  there  was  a  slight 
increase  in  the  number  of  vessels  fumigated.  The  use  of  Zyklon-B 
as  a  fumigating  agent,  first  begun  in  October,  1927,  continues  to« 
prove  most  satisfactory,  and  savings  of  time  and  labor  were  accom- 
plished in  large  measure  because  of  the  facility  with  which  it  may 
be  handled. 

The  development  of  commercial  air  traffic  via  the  Canal  Zone 
during  the  last  half  of  the  fiscal  year  made  necessary  the  exercise  of 
added  vigilance.  The  danger  of  introduction  of  quarantinable  dis- 
eases is  largely  in  the  possibility  of  the  entry  of  a  carrier  while  the 
disease  is  in  incubation  and  not  sufficiently  developed  for  detection. 
The  rapidity  of  aerial  transportation  has  extended  the  radius  of 
the  area  from  which  passengers  may  reach  the  Canal  Zone  within  the- 
periods  of  incubation  of  quarantinable  diseases.  Where  previously, 
with  steamship  transportation,  the  areas  near  enough  in  point  of 
time  to  be  dangerous  were  fairly  well  defined,  the  possibility  of  much 
quicker  approach  to  the  Canal  Zone  necessitates  vigilance  against  a 
much  wider  area. 

The  physicians  employed  as  quarantine  officers  act  also  as  immi- 
gration officers.  In  this  function  they  are  concerned  principally  with 
the  exclusion  of  members  of  races  whose  entry  into  Panama  is  pro- 
hibited and  the  exclusion  of  undesirables  or  of  persons  liable  to 
become  a  public  charge.  The  enactment  of  additional  immigration 
laws  by  the  Republic  of  Panama,  which  are  enforced  as  far  as  is 
practicable  by  the  quarantine  organization,  has  entailed  a  more  rigid 
inspection  of  incoming  passengers,  particularly  of  the  immigrant 
class.  Many  more  restricted  and  prohibited  aliens  are  now  being 
detained  in  the  quarantine  stations  until  they  are  either  admitted  to 
the  Republic  permanently  or  are  transshipped  to  their  destinations. 

The  activities  of  the  quarantine  division  during  the  fiscal  year 
1929  are  summarized  as  follows : 
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Quarantine  transactions  for  the  fiscal  year  1929 


Airplanes  inspected  and  passed 72 

Vessels  inspected  and  passed '  2,844 

Vessels  granted  pratique  by  radio 205 

Vessels  passed  on  certificates  of  masters...  4, 417 

Vessels  issued  provisional  pratique 1 


Total. 


7,539 


Supplementary  inspection  of  vessels 4, 975 

Vessels  fumigated 134 

Box  cars  fumigated 189 

Crew  inspected  and  passed 191, 153 

Crew  passed  by  radio... 55,302 

Crew  passed  on  certificates  of  masters '  210, 290 

Passengers  inspected  and  passed 104, 061 

Passengers  passed  by  radio 2,308 


Passengers     passed     on     certificates     of 
masters 30,918 

Total - 600,032 


Crew  detained  in  quarantine  on  board 
ship 149 

Passengers  detained  in  quarantine  on 
board  ship 712 

Persons  admitted  to  station  account  of 
immigration  laws 959 

Number  of  detention  days 4,140 

Person?  held  or  detained  for  investigation, 
and  released 126 

Persons  deported  under  immigration  laws .        1, 064 


MUNICIPAL  ENGINEERING 

Municipal  work  carried  on  during  the  year  included  the  construc- 
tion and  maintenance  of  roads,  streets  and  sidewalks,  water  and 
sewer  systems,  etc.  Extensive  construction  work  was  performed  for 
the  departments  and  divisions  of  the  Panama  Canal,  the  Army  and 
Navy,  the  Kepublic  of  Panama,  and  for  individuals  and  companies. 
The  more  important  items  of  work  handled  were:  Koad  and  street 
repairs  and  construction  in  the  Canal  Zone,  Panama,  and  Colon,  in- 
cluding Army  work  at  Fort  Davis,  and  the  laying  of  water  and 
sewer  lines  for  new  canal  quarters;  construction  of  sea  walls  and 
airplane  runways  for  the  Navy  at  Coco  Solo,  and  the  installation 
of  a  water  system;  installation  of  fuel-oil  lines  at  docks,  etc.;  com- 
pletion of  bridge  and  approaches  for  Miraflores  Locks;  construction 
of  crib  fender  at  the  middle  approach  wall,  Gatun;  construction  of 
underground  duct  lines,  for  Panama  Power  &  Light  Co. ;  work  on  a 
concrete  road  from  Summit  to  the  Chagres  River  at  Alhajuela ;  mis- 
cellaneous work  at  the  site  of  the  Madden  Dam  on  clearing  and 
stripping  away  jungle  growths,  diamond  drilling  for  foundations, 
water  lines,  construction  of  camps,  and  furnishing  water  transporta- 
tion via  lake  and  river  to  the  dam  site  for  supplies  and  workers; 
and  a  survey  for  a  transisthmian  highway. 


WATER    SYSTEM 


The  following  table  shows  the  amount  of  water  consumed  during 
1929  as  compared  with  the  two  preceding  years: 


1929 


Canal  Zone 

Citv  of  Panama 
City  of  Colon... 
Sales  to  ships... 

Total 


Gallons 

3, 253,  455, 384 

1.392.912,000 

772,  962,  500 

162,  227, 616 


1928 


1927 


Gallons 

3,227,313,000 

1,354,354,000 

661, 253. 000 

150,  737, 000 


5,581,557,500       5,393,657,000 


Gallons 

3,087,507,913 

1,211.019,000 

628.014,000 

143, 297,  227 

5, 069, 838,  390 


1  Includes  68  ships  with  complement  of  10.707  men,  units  of  the  Pacific  Fleet  on  annual  maneuvers  dur- 
ing January,  1929. 
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All  pumps  are  electrically  driven,  except  at  Frijoles  and  Monte 
Lirio,  where  they  are  operated  by  gasoline  engines.  In  addition,  at 
Monte  Lirio  and  Frijoles  windmills  are  operated,  which  materially 
reduce  the  use  of  the  gasoline-driven  pumps,  especially  during  the 
dry  season.  The  following  tabulation  shows  the  quantity  of  water 
pumped  at  each  of  the  pumping  stations  during  the  year,  the  average 
pumped  per  month,  and  the  cost  of  pumping  per  thousand  gallons: 


Pumping  station 

Total  gallons 

pumped 
during  year 

Average 

gallons  per 

month 

Average 
cost  per 
1,000  gal- 
lons for 
pumping 

3, 428,  967, 000 

488,  720, 000 

2,  524, 685,  000 

1,008,000 

68, 935,  000 

1,  795, 151,  000 

464, 400, 000 

3,  399,  000 

4, 925, 000 

2S5,  747,  000 

40.  727,  000 

210,  390,  000 

1, 008, 000 

5, 745, 000 

149.  596,000 

38,  700. 000 

283, 000 

410,  000 

$0.  0218 

Miraflores.- 

.0246 

.0189 

Miraflores  Lake 

.150 

.100 

.0218 

Gatun. 

.0585 

.3901 

.3137 

Total 

8,  780, 190, 000 

732, 606. 000 

.1222 

Due  to  the  increased  use  of  water  in  the  city  of  Panama  and  the 
extensions  of  water  service  to  the  Albrook  Flying  Field  and  the 
Corundu  Military  Reservation,  a  considerable  increase  in  water- 
storage  facilities  will  be  necessary  within  the  next  few  years.  On  the 
Atlantic  side  the  increased  use  of  water  in  Colon  and  at  the  various 
naval  and  military  posts  in  that  vicinity  will  necessitate  additional 
storage  facilities;  temporary  relief  will  be  provided  for  during  the 
fiscal  year  1930. 

Maintenance. — Usual  maintenance  work  was  performed  on  the  pipe 
lines,  reservoirs,  filtration  plants,  and  pumping  stations  during  the 
year. 

Constr-uction. — Water-line  extensions  included  the  following  larger 
jobs  in  the  Canal  Zone :  Connections  to  newly  constructed  quarters 
at  various  points  for  gold  and  silver  employees,  installations  for  the 
new  naval  radio  station  at  Fort  Davis,  installation  of  a  water  system 
at  the  naval  air  station  at  Coco  Solo,  smaller  jobs  for  the  Army  at 
Corozal,  the  installation  of  an  8-inch  line  to  the  Mount  Hope  ware- 
house of  the  commissary  division,  and  the  installation  of  a  12-inch 
cast-iron  water  line  from  an  existing  main  on  Bolivar  Highway  to 
the  mechanical  division  shops  at  Mount  Hope. 

SEWER    SYSTEM 

Maintenance. — The  usual  maintenance  work  was  performed  during 
the  year  on  the  sewer  systems  of  the  Canal  Zone  and  the  terminal 
cities  of  the  Republic  of  Panama,  including  cleaning  out  of  the  D 
Street  storm  sewer  in  Colon,  at  a  cost  of  about  $9,000,  and  various 
drainage  improvements  for  the  city's  streets  and  alleyways. 
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Construction. — In  the  Canal  Zone  sewer-line  extensions  included 
the  following  larger  jobs:  Storm  and  drainage  sewers  at  Pedro 
Miguel ;  and  sanitary  sewer  connections  to  newly  constructed  quarters 
at  various  points  for  gold  and  silver  employees,  for  the  new  naval 
radio  station  at  Fort  Davis,  and  for  Army  structures  at  Corozal. 

MAINTENANCE  AND  CONSTRUCTION  OF  ROADS,  STREETS,  AND  SIDEWALKS 

Panama  and  Colon. — In  the  city  of  Panama  approximately  $44,000 
was  spent  in  the  reconstruction  of  Avenue  A,  about  one-half  that 
amount  in  widening  Central  Avenue,  the  main  thoroughfare,  between 
L  and  H  Streets,  and  lesser  expenditures  were  incurred  in  widening 
the  Sabanas  Road  on  the  outskirts  of  the  city,  and  other  miscellaneous 
improvements.  In  Colon  municipal  maintenance  expenditures  of  ap- 
proximately $30,000  were  incurred  in  paving  and  concreting  several 
streets,  while  for  the  Panama  Railroad  Co.  nearly  $60,000  worth  of 
paving  was  done  on  F  and  G  Streets  and  Coconut  Alley. 

Canal  Zone. — For  the  Army,  roads  were  improved  at  Corozal, 
Fort  Clayton,  and  Fort  Amador,  and  for  the  Navy  roads  were  con- 
structed at  the  new  naval  radio  station  site  at  Fort  Davis,  grading 
was  done,  and  runways  were  constructed  for  seaplanes  at  Coco  Solo. 
In  addition,  other  improvements  were  carried  out  on  streets  and 
roads  by  the  canal,  ranging  in  cost  from  $150  to  $29,500;  the  last- 
mentioned  figure  was  for  resurfacing  the  road  which  extends  between 
the  west  bank  of  the  canal  at  Pedro  Miguel  and  the  boundary  line 
of  the  Canal  Zone  near  Paja,  Panama,  and  forms  a  link  in  the 
highway  connecting  Panama  City  with  the  Provinces  west  of  the 
canal. 

MADDEN   ROAD 

An  18-foot  concrete  road  from  the  Gaillard  Highway  at  Summit 
to  the  site  of  the  dam  to  be  constructed  at  Alhajuela,  a  distance  of 
12  miles,  was  started  early  in  the  year.  At  the  beginning  of  the 
fiscal  year  no  work  had  been  done  on  the  proposed  road  (known 
until  February  28,  1929,  as  the  Alhajuela  Road,  changed  then  by 
act  of  Congress  to  "Madden")  except  the  staking  of  the  first  2 
miles  of  the  location,  and  a  small  amount  of  work  on  the  erection 
of  the  first  construction  camp  at  a  point  some  3  miles  from  Summit 
Actual  clearing  and  grading  for  road  construction  was  started  by 
one  gang  in  September.  Forces  were  gradually  increased  until 
January  1,  when  expansion  on  a  large  scale  took  place.  By  the  end 
of  the  dry  season  there  were  slightly  over  1,000  men  at  work,  but 
the  force  was  then  reduced  on  account  of  necessary  curtailment 
of  the  work  during  the  seasonal  rains  setting  in  about  April  1,  and 
only  730  men  were  retained  at  the  close  of  the  fiscal  year.  At  that 
time,  however,  the  project  was  50  per  cent  completed. 
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Road  construction  over  terrain  covered  by  virgin  jungle  growth 
presents  unique  difficulties.  Reconnaissance  and  surveys,  clearing 
of  jungle,  building  of  camps,  surfacing  and  construction  of  the 
road,  and  maintenance  of  a  large  force  in  the  field  offer  problems  not 
analogous  to  difficulties  experienced  in  similar  undertakings  in 
more  temperate  and  developed  regions.  The  morale  and  health  of 
the  personnel  so  engaged  necessarily  receive  no  less  consideration 
than  problems  of  actual  physical  construction. 

All  materials  for  the  building  of  the  first  camp  to  house  construc- 
tion workers  were  carried  on  the  shoulders  of  men  for  a  distance  of 
■2y2  miles  from  Summit;  progress  was  necessarily  slow  and  costly. 
This  camp,  when  completed,  had  accommodations  for  15,  gold  and  400 
silver  employees.  A  gravity  water  supply  was  installed,  requiring 
no  pumping  except  for  the  latter  part  of  the  dry  season  when  the 
stream  went  dry,  at  which  time  it  was  necessary  to  pump  water  from 
another  stream.  The  camp  was  first  occupied  in  October  by  a  survey 
party  and  a  small  number  of  laborers.  As  this  was  at  the  season  of 
heaviest  rains  it  was  almost  impossible  to  keep  the  camp  supplied 
with  necessary  subsistence  and  working  materials.  Precipitation 
over  this  route  at  this  time  averaged  0.795  inch  daily,  and  trails  were 
knee-deep  in  mud.  Supplies  were  handled  by  pack  train  at  first  for 
the  entire  distance,  and  later  from  the  end  of  truck  transportation, 
which  was  gradually  extended  so  that  by  February  1  trucks  could 
cover  the  entire  distance  to  the  camp.  Later,  at  various  stages  of 
the  road  construction,  materials  had  necessarily  to  be  transported 
by  pack  train,  and  at  various  places  along  the  route  were  carried 
entirely  by  hand.  Camp  No.  2,  on  the  Chilibre  River,  about  5  miles 
beyond  Camp  No.  1,  is  similar  in  construction  and  can  accommodate 
20  gold  and  600  silver  employees.  It  also  has  a  gravity  water  sup- 
ply system  and  a  small  electric-light  plant.  Work  on  this  camp 
was  started  January  1,  the  material  being  sent  up  the  Chagres  and 
Chilibre  Rivers  to  within  a  mile  of  the  site  and  then  transported  by 
hand.  During  the  latter  part  of  the  dry  season  giading  had  pro- 
gressed sufficiently  so  that  by  supplementing  the  incomplete  sections 
by  temporary  roads  trucks  were  running  to  this  camp  and  later  on 
to  the  Chilibrillo  River  V/2  miles  from  the  road's  end  at  Alhajuela. 
Camp  No.  3  at  Alhajuela  was  built  by  forces  employed  on  diamond- 
drill  work  at  the  dam  site.  The  building  is  of  three  stories,  with 
outside  kitchen  and  mess  hall,  and  accommodates  250  silver  em- 
ployees. The  gold  personnel  was  accommodated  at  the  existing 
hydrographic  station  at  Alhajuela,  which  was  enlarged  for  the 
purpose. 

Starting  at  an  elevation  of  225  feet  above  sea  level,  the  Madden 
Road  terminates  at  elevation  265;  the  continental  divide  is  twice 
Crossed,  the  highest  point  being  at  elevation  438.     The  lowest  point 
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on  the  road  is  at  the  crossing  of  the  Chilibre  River,  only  127  feet 
above  sea  level.  The  total  excavation  for  the  road  will  be  about 
250,000  cubic  yards.  Of  this  total  150,000  cubic  yards  had  been 
moved  at  the  end  of  the  fiscal  year.  Excavation  has  been  practically 
all  made  by  pick  and  shovel,  using  wheelbarrows  and  Decauville  cars 
for  transportation.  The  road  requires  120  culverts,  ranging  in  size 
from  15-inch  pipes  to  double-barrel  6  by  6  feet  boxes.  Ninety-six 
culverts  were  installed  at  the  end  of  the  year.  Four  hundred  feet 
of  retaining  walls  were  built  in  the  fourth  mile.  These  are  of  rubble 
masonry  laid  in  cement  mortar  and  are  from  4  to  8  feet  in  height. 

Ditches  and  stream  diversions  amounted  to  7,500  yards.  The  road 
will  have  five  bridges  of  reinforced  concrete,  the  one  over  the  Chilibre 
River  having  an  arch  of  100  feet.  The  pavement  to  be  placed  on  the 
road  will  be  18  feet  wide,  9  inches  thick  at  the  edges,  and  7  inches  in 
the  center.  The  maximum  grade  is  6  per  cent.  There  are  49  curves, 
which  form  34.8  per  cent  of  the  total  distance;  the  sharpest  curves 
used  are  15  degrees  (radius,  383  feet),  of  which  there  are  seven. 
One  reverse  curve  exists,  the  topography  at  that  point  being  so  rough 
that  the  cost  of  inserting  a  tangent  was  not  warranted.  All  curves 
are  widened  and  superelevated,  vertical  curves  being  used  at  all 
changes  in  grade.  The  longest  tangent  is  4,250  feet  in  length.  Nine 
miles  of  trails  were  built  and  8  miles  of  temporary  roads. 

It  was  necessary  to  construct  an  underpass  at  the  tracks  of  the 
Panama  Railroad,  which  feature  was  90  per  cent  completed  at  the 
end  of  the  fiscal  year.  This  reinf  orced-concrete  deck  girder  structure 
carries  a  single  track  and  a  30-inch  water  main  over  a  26- foot  road- 
way.   Train  schedules  were  not  interrupted  by  this  work. 

The  Madden  Road  will  be  pushed  to  completion  during  the  fiscal 
year  1930,  inasmuch  as  the  Madden  Dam  construction  work  must  in 
large  measure  be  handicapped  until  materials  can  be  hauled  over  the 
road. 

TRANSISTHMIAX    HIGHWAY    SURVEY 

Since  the  American  occupation  of  the  Canal  Zone  in  1904  consid- 
eration has  been  given  to  the  possibility  of  opening  a  highway  across 
the  Isthmus  to  connect  the  terminal  cities  of  the  canal.  With  this 
view  constantly  in  mind,  topographical  and  other  data  have  been  col- 
lected from  time  to  time  by  canal  engineers  until  gradually  a  fair 
fund  of  information  was  at  hand,  augmented  considerably  by  engi- 
neering studies  collected  by  the  military  forces,  with  respect  to  the 
most  feasible  routes  over  which  such  a  highway  might  be  projected. 
No  funds  being  available  for  survey,  however,  the  information  thus 
slowly  gathered  remained  all  too  meager  as  to  parts  of  the  terrain 
necessary  to  be  traversed. 
72060—29 7 
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The  civil  government  of  the  Canal  Zone  was  instructed  by  the 
War  Department  on  July  28,  1928,  to  proceed  during  the  ensuing  dry 
season  with  the  preliminary  survey,  as  thoroughly  as  was  possible 
within  the  imposed  limits  of  $45,000  appropriated  for  that  purpose, 
of  the  most  feasible  route  for  a  transisthmian  highway  to  run  from 
Alhajuela  to  the  junction  of  the  Colon-Fort  Randolph  Road  and  with 
a  branch  therefrom  to  Porto  Bello,  as  contemplated  in  Article  II  of 
the  pending  treaty  of  July,  1926,  between  the  United  States  and  the 
Republic  of  Panama.  The  Government  of  Panama  cordially  facili- 
tated the  undertaking  by  granting  to  the  surveying  force  free  tele- 
phone and  telegraphic  service  over  Government-operated  lines  and 
free  launch  service  between  Colon  and  Porto  Bello. 

Preparations  were  made  to  pursue  this  undertaking  actively  at 
the  beginning  of  the  dry  season.  Eleven  engineers  from  the  Penn- 
sylvania State  Highway  Commission  were  brought  to  the  Isthmus 
for  the  survey,  arriving  on  December  19,  1928.  These  men,  super- 
vised by  two  local  engineers  temporarily  detached  from  their  regular 
employment  with  the  Panama  Canal  and  around  50  silver  men,  were 
divided  into  two  field  parties  and  were  placed  in  the  field  on  the  Agua 
Sucio  River,  about  7  miles  (by  launch)  from  the  nearest  railroad 
station  at  Monte  Lirio  in  the  Canal  Zone.  One  party  worked  toward 
the  Atlantic  terminus  of  the  road,  the  other  toward  Alhajuela.  A 
through  line  was  surveyed,  running  from  the  site  of  the  dam  at 
Alhajuela  to  France  Field,  a  distance  of  25  miles,  with  a  branch 
line  leading  off  the  main  line  and  running  to  Porto  Bello.  The  length 
of  this  branch  line  is  20  miles.  The  field  work  on  both  these  lines 
was  completed  by  the  end  of  March,  1929,  but  additional  work  was 
performed  locating  a  major  alternate  line  during  the  week  ending 
April  7.  Both  lines  were  mapped  and  are  referenced  in  the  field 
with  permanent  transit  and  level  points.  The  location  of  the  45 
miles  of  main  highway  was  made  at  the  rate  of  approximately  half 
a  mile  a  day,  at  a  cost  of  around  $800  per  mile.  Approximately  10 
miles  of  alternate  lines  were  run  in  addition  to  the  lines  described 
above. 

The  field  forces  were  disbanded  upon  completion  of  the  field  workr 
and  an  office  force,  consisting  of  four  engineers,  was  occupied  until 
the  end  of  the  fiscal  year  in  mapping  and  making  an  estimate  of  the 
cost  of  the  road.  At  the  end  of  the  year  about  one  month's  work 
was  needed  to  complete  the  estimate. 

MISCELLANEOUS  WORK 

In  former  years  a  rock-crushing  plant  was  maintained  at  Gamboa, 
but  early  in  the  present  fiscal  year  this  plant  was  transferred  to 
Sosa  Hill,  Balboa,  and  erected  in  connection  with  a  new  Amiesite 
plant.     During  the  last  fiscal  year  the  use  of  straight  asphalt  for 
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paving  was  definitely  abandoned ;  instead  Amiesite  was  manufactured 
and  used  extensively.  The  old  asphalt  plant  at  Ancon  not  being 
well  suited  to  the  manufacture  of  Amiesite,  a  new  plant  was  erected 
at  Sosa  Hill,  using  partly  new  equipment  and  part  of  the  old  asphalt 
plant  equipment.  The  plant,  at  a  cost  of  $20,000,  was  completed  and 
in  full  service  in  May  of  the  fiscal  year. 

A  slide  occurred  at  Sosa  Hill  in  the  vicinity  of  the  Balboa  substa- 
tion and  it  was  necessary  to  remove  1,100  cubic  yards  of  earth.  A 
slide  also  occurred  at  the  site  of  the  old  rock-crushing  plant  on  Ancon 
Hill,  which  necessitated  the  construction  of  a  large  retaining  wall, 
involving  665  cubic  yards  of  excavation,  the  placing  of  382  cubic 
yards  of  concrete,  and  costing  over  $10,000. 

BRIDGE   ACROSS    MIRAFLORES    SPILLWAY 

At  the  end  of  the  fiscal  year  1928  construction  was  90  per  cent  com- 
pleted on  the  530-foot  bridge  spanning  the  Miraflores  spillway  dis- 
charge channel,  which  carries  a  railroad  track  and  a  highway  to 
Miraflores  Locks.  Some  $20,000  was  expended  during  the  year  1929 
on  the  approaches  to  the  bridge,  etc.,  but  the  work  will  not  be  en- 
tirely completed  until  maximum  settlement  has  taken  place  in  the 
approach  fills.  The  bridge  was  opened  to  traffic  on  September  1, 
1928. 

WATER  PURIFICATION  PLANTS  AND  TESTING  LABORATORY 

The  water  purification  plants  performed  the  usual  work  of  puri- 
fying the  water  used  on  the  Canal  Zone  and  in  the  cities  of  Panama 
and  Colon.  The  testing  laboratory  carried  on  a  variety  of  work,  in 
which  were  included  the  inspection  of  203  vessels  (their  oil  tanks 
and  other  confined  spaces) ;  in  addition,  1,864  tests  and  other  opera- 
tions were  conducted  in  connection  with  samples  of  mineral  oils, 
cement,  oxygen,  hydrogen,  water,  various  metals,  concrete,  and  nu- 
merous other  materials  not  classified,  including  testing  of  water  and 
maintenance  of  chlorinators  at  swimming  pools  and  the  Gamboa  fil- 
tration plant. 

PUBLIC   ORDER 

During  the  year  2,896  persons  were  placed  under  arrest,  of  whom 
161  were  females.  Of  these  1,830  were  convicted,  293  dismissed,  287 
were  under  trial  at  the  close  of  the  year,  and  486  were  disposed  of 
otherwise  on  proper  authority.  The  number  of  arrests  was  lower 
than  during  any  fiscal  year  since  that  ending  June  30,  1905. 

The  more  common  causes  of  arrest  were  violations  of  the  vehicle 
and  traffic  regulations,  934;  violation  of  immigration  regulations* 
421;  disorderly  conduct,  351;  loitering,  210;  petit  larceny,  121;  vio- 
lation of  the  national  prohibition  act,  99.     The  persons  arrested  in- 
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eluded  nationals  of  85  countries  and  territories  and  were  of  154  differ- 
ent trades  and  professions. 

There  was  one  homicide  during  the  year.  The  victim  was  a  young 
married  woman  of  Spanish  nationality,  and  her  death  was  followed 
by  the  suicide  of  the  one  responsible,  her  husband,  who  was  an 
American  in  the  military  service.  There  were  six  other  suicides  dur- 
ing the  year,  three  Americans,  one  German,  one  Colombian  (follow- 
ing his  assault  upon  another  with  homicidal  intent),  and  one 
Panaman,  the  latter  having  been  a  leper  patient.  The  death  of  a 
Panaman  citizen  resulted  from  the  attack  of  a  venomous  snake  (fer- 
de-lance) ;  the  victim  was  bitten  on  both  ankles.  The  coroner  inves- 
tigated 75  deaths  during  the  year,  26  of  which  resulted  from  acci- 
dental drowning. 

The  number  of  prisoners  serving  sentences  in  the  common  jails  at 
the  end  of  each  month  averaged  62,  with  a  minimum  of  46  at  the  end 
of  March,  1929,  and  a  maximum  of  80  at  the  end  of  May,  1929. 
Prisoners  who  were  physically  able  were  employed  on  municipal 
work,  public  improvements,  janitor  and  miscellaneous  work  at  the 
police  and  fire  stations,  and  target  ranges.  The  total  value  of  such 
common  jail  labor  was  estimated  at  $22,025.22. 

Forty-one  convicts  were  committed  to  the  Canal  Zone  penitentiary 
during  the  year,  with  sentences  aggregating  89  years  and  5  months ; 
39  convicts  were  discharged  and  14  were  pardoned.  Labor  per- 
formed by  convicts  during  the  year  was  valued  at  $39,208.43,  on  the 
basis  of  standard  rates  of  pay.  Convicts  were  employed  principally 
on  municipal  improvements,  clearing  trails,  road  work,  and  in  the 
cultivation  of  fruits,  vegetables,  etc.,  at  the  penitentiary  farm  and 
the  experimental  farm  at  Summit.  At  the  close  of  the  year  99  con- 
victs, of  whom  27  were  natives  of  the  United  States,  remained  in 
custody  as  compared  with  97  at  the  close  of  the  previous  year. 

At  the  expiration  of  their  sentences,  34  convicts  and  15  common 
jail  prisoners,  a  total  of  49,  were  deported  from  the  Canal  Zone  to 
countries  of  their  origin,  13  being  returned  to  the  continental  United 
States,  7  to  Panama,  5  to  Colombia,  10  to  the  British  West  Indies,  2 
to  the  French  West  Indies,  and  the  remaining  12  to  7  other  countries. 

In  addition  to  the  routine  police  work  in  the  Canal  Zone  villages, 
a  continuous  patrol  of  the  harbors  of  Balboa  and  Cristobal  was 
maintained  throughout  the  year,  principally  for  the  enforcement  of 
the  navigation  regulation  laws  and  for  the  prevention  of  smuggling 
and  irregular  traffic.  Two  police  launches  were  also  maintained  on 
Gatun  Lake  for  patrol  of  the  Chagres  River,  regular  inspection  of 
the  100-foot  contour  area  to  determine  if  any  unauthorized  clearings 
or  cultivations  were  being  made,  buildings  erected,  etc.  Details  of 
police  officers  were  continued  throughout  the  year  at  all  canal  locks 
and  at  the  spillway  at  Gatun,  and  motor-cycle  patrols  for  special 
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emergency  service  and  for  the  enforcement  of  vehicle  traffic  regula- 
tions were  maintained  at  various  points. 

Traffic  accidents  reported  in  the  Canal  Zone  during  the  year 
totaled  342.  These  resulted  in  the  death  of  3  persons  and  injuries 
to  70.  A  classification  by  causes  of  accidents  shows  that  practically 
all  of  these  accidents  were  avoidable,  303  being  due  to  careless  or 
reckless  operation  of  vehicles,  16  to  careless  pedestrians,  and  11  to 
intoxicated  drivers ;  5  were  due  to  wet  streets  (skidding) , 

Nine  hundred  and  ten  special  investigations  were  conducted  in 
numerous  cases  which  did  not  require  arrest,  but  assisted  materially 
in  securing  information,  including  the  whereabouts  of  persons  wjho 
were  being  searched  for  either  in  the  United  States  or  other  coun- 
tries of  the  world,  due  in  a  few  instances  to  their  connection  with 
criminal  cases.  Special  attention  was  given  to  details  of  fingerprint 
identification,  and  exchanges  were  made  of  fingerprints  and  photo- 
graphs with  authorities  in  the  United  States,  the  Republic  of 
Panama,  and  elsewhere. 

OFFICE   OF   THE  DISTRICT   ATTORNEY 

The  district  attorney  and  his  assistant  prosecuted  190  criminal 
cases  before  the  district  court.  There  were  16  criminal  cases  pend- 
ing at  the  close  of  the  fiscal  year,  exclusive  of  one  in  which  bail  has 
been  forfeited  and  the  defendant  departed  from  the  jurisdiction  of 
the  court  and  one  on  appeal  to  the  United  States  Fifth  Circuit  Court 
at  New  Orleans.  Of  the  190  criminal  cases  prosecuted,  85  were  for 
violation  of  the  national  prohibition  act,  21  for  assault,  5  for  man- 
slaughter, 7  for  grand  larceny,  and  15  for  burglary. 

The  district  attorney  represented  the  Panama  Canal  in  the 
settlement  of  one  civil  case,  which  had  been  pending  from  the 
previous  fiscal  year. 

DISTRICT  COURT 

By  appointment  of  the  President  on  February  12,  1929,  the  Hon. 
James  J.  Lenihan  assumed  on  the  27th  of  that  month  the  duties 
of  judge  of  the  district  court  of  the  Canal  Zone,  vice  Judge  G.  H. 
Martin,  whose  term  of  office  was  extended  until  the  appointment  of 
his  successor. 

Sessions  of  the  district  court  were  held  at  Ancon  and  Cristobal, 
and  following  is  a  summary  of  cases  handled  during  the  year : 


Civil 

Probate 

Criminal 

Cases  pending  July  1,  1928 

65 
82 

63 
201 

23 

Cases  filed  during  year 

175 

Total 147  j  264  198 

Cases  settled  during  year 110  196  j  181 

Cases  pending  June  30,  1929 137  68  17 
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Of  the  civil  cases  disposed  of,  75  were  decided,  1  was  venued,  and 
34  were  dismissed;  and  of  the  criminal  cases  disposed  of,  18  were 
acquitted,  137  were  convicted,  and  26  were  dismissed. 

Marriage  licenses  issued  numbered  697,  deeds  recorded  numbered 
5,  and  collections  from  fines,  fees,  licenses,  etc.,  totaled  $5,704.47. 

MARSHAL 

During  the  year  there  were  filed,  and  pending  from  the  previous 
year,  in  the  district  court  a  total  of  615  cases,  of  which  147  were  civil, 
264  probate,  198  criminal,  and  6  admiralty.  In  the  criminal  cases 
there  were  handled  100  subpoenas  for  witnesses,  21  special  subpoenas 
issued  by  the  district  attorney.  11  bench  warrants,  47  mittimuses,  32 
citations,  etc.,  and  18  juries  summoned;  in  the  civil  cases  57  sum- 
monses, 146  subpoenas  for  witnesses,  and  process  for  4  United  States 
attorneys ;  and  in  the  admiralty  cases  35  writs  were  served.  Three  of 
the  cases  in  admiralty  were  settled  during  the  year,  judgment  being 
satisfied  without  sale,  and  3  were  pending  on  June  30. 

Liquors  and  narcotics  confiscated  during  the  year  were  destroyed  or 
otherwise  disposed  of  in  accordance  with  court  orders. 

Trust  funds  handled,  bonds,  judgments,  etc.,  aggregated  $7,032.83. 
Revenues  collected  amounted  to  $275.52,  and  fees  paid  to  witnesses 
and  interpreters  amounted  to  $121.50. 

MAGISTRATES'  COURTS 

Balboa  — In  the  magistrate's  court  at  Balboa  31  cases  were  pending 
at  the  beginning  of  the  fiscal  year,  1,463  cases  were  docketed  (a  de- 
crease of  285  criminal  cases  from  the  preceding  year),  and  1,469 
cases  were  disposed  of,  leaving  25  cases  pending  at  the  close  of  the 
year.  Of  the  cases  settled,  1,141  resulted  in  conviction,  59  in  acquittal, 
154  were  dismissed,  and  78  were  held  for  the  district  court.  During 
the  year  petitions  were  made  to  the  district  judge  for  the  commit- 
ment to  the  insane  asylum  of  65  persons  for  observation.  Fines  and 
other  collections  totaled  $9,899. 

Cristobal. — In  the  magistrate's  court  at  Cristobal  31  cases  were 
pending  at  the  beginning  of  the  fiscal  year,  1,109  cases  were  docketed 
(a  decrease  of  166  criminal  cases  from  the  preceding  year),  and  1,108 
cases  were  disposed  of,  leaving  1  case  pending  at  the  close  of  the 
year.  Of  the  cases  settled,  832  resulted  in  conviction,  80  in  acquittal, 
38  were  dismissed,  and  93  were  held  for  the  district  court.  Fines 
and  other  collections  totaled  $7,774. 

FIRE   PROTECTION 

One  hundred  and  ten  fires,  no  special  calls,  and  12  false  alarms 
were  reported  during  the  year.  Of  the  fires,  68  occurred  in  property 
of  the  Panama  Canal,  14  occurred  in  Panama  Railroad  property,  4 
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in  Army  property,  1  in  Navy  property,  9  in  other  United  States 
Government  property,  and  14  in  private  property. 

The  total  loss  from  all  fires  amounted  to  $16,883.80,  distributed 
as  follows :  Panama  Canal,  $177.50 ;  Panama  Railroad,  $41 ;  United 
States  Army,  $15,470;  United  States  Navy,  $525;  and  $670.30  in 
private  property. 

Periodical  inspections  of  all  Government  buildings,  docks,  store- 
houses, yards,  etc.,  were  conducted,  and  fire  extinguishers  and  other 
equipment  were  maintained  in  good  condition  throughout  the  year. 
Ninety-seven  extinguishers  and  2,000  feet  of  hose  were  added  to  the 
equipment,  mostly  for  replacements. 

In  addition  to  the  paid  firemen,  who  numbered  44  at  the  close  of 
the  year,  an  average  of  19  volunteer  fire  companies  were  maintained 
at  the  several  villages,  the  personnel  of  which  numbered  198  on 
June  30. 

PUBLIC-SCHOOL  SYSTEM 

The  public  schools  of  the  Canal  Zone  were  administered  during 
the  year  on  established  lines  but  with  some  distinct  improvements 
in  curriculum,  teaching  methods,  and  facilities.  Two  high  schools 
and  6  elementary  schools  for  white  children  were  maintained  and  7 
elementary  schools  for  children  of  colored  employees.  Four  addi- 
tional classrooms  were  put  in  use  at  Balboa  at  the  beginning  of  the 
school  year,  also  four  additional  rooms  at  Cristobal,  for  white 
children,  in  converted  frame  buildings  not  intended  for  or  suited 
to  school  purposes.  Additional  permanent  school  buildings  at 
Balboa  and  Cristobal  are  a  pressing  need. 

All  elementary  schools  are  graded  and  the  high  schools  offer  the 
usual  courses,  the  school  organization  being  comparable  with  a  city 
school  system  in  continental  United  States,  having  a  superintendent 
and  his  assistants  in  charge  and  a  principal  at  each  school ;  and  the 
towns  of  the  Canal  Zone  are  comparable  with  the  sections  of  a  city 
where  schools  are  located.  At  the  beginning  of  the  school  year  com- 
mercial courses  were  offered  at  the  Cristobal  High  School;  these 
courses  proved  very  popular  and  filled  a  long- felt  need. 

The  total  enrollment  during  the  year  in  white  schools  was  2,762, 
and  in  the  colored  schools  3,103 ;  corresponding  figures  for  1928  were 
2,585  and  3,030,  respectively.  The  average  daily  attendance  at  the 
white  schools  was  2,355.4,  and  at  the  colored  schools  2,581.2  through- 
out the  year.  The  per  capita  expense  of  maintenance,  based  on  aver- 
age daily  attendance,  amounted  to  $61.99  as  compared  with  $66.63 
for  the  preceding  year.  The  total  expenditures  of  the  division  of 
schools  during  the  fiscal  year  amounted  to  $306,012.36.  Tuition  col- 
lected, books  and  school  materials  sold,  etc.,  amounted  to  $9,586.05. 

The  teacher  corps  of  the  Canal  Zone  schools  is  composed  of  7  prin- 
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cipals  and  88  teachers  for  the  white  schools  and  7  principals  and  54 
teachers  for  the  colored  schools,  and  supervisory  assistance  from  the 
assistant  superintendents  of  schools  is  also  given,  they  having  made 
547  such  visits  to  schools  during  the  year,  or  an  average  of  3.07  a  day. 
Teachers  in  the  white  schools  are  required  to  be  college  graduates 
for  the  high  schools,  normal-school  graduates  for  the  graded  schools, 
and  to  have  had  two  years'  experience  in  schools  in  continental  United 
States.  Teachers  in  colored  schools  are  all  West  Indians;  the  force 
was  increased  by  one  during  the  year.  Four  additional  high-school 
teachers  were  employed  during  the  year,  2  at  Balboa  and  2  at  Cristo- 
bal ;  and  8  additional  elementary  teachers  were  employed,  5  at  Balboa 
and  3  at  Cristobal.  This  increase  to  the  teaching  staff  was  necessaiy 
to  reduce  the  size  of  certain  classes  that  were  badly  overcrowded  the 
previous  year  and  to  provide  for  normal  growth.  Substantial  addi- 
tions were  also  made  to  the  libraries  of  the  two  high  schools. 

During  the  year  a  complete  revision  of  the  course  of  study  in 
grades  7  to  12  was  undertaken,  the  city  schools  of  Denver,  Colo.,  and 
other  leading  cities  of  the  United  States  being  used  as  a  basis  for 
the  revision ;  this  work  will  extend  into  the  next  school  year  before  it 
can  be  completed. 

WHITE  SCHOOLS 

The  mid-term  net  enrollment  in  the  elementary  white  schools 
showed  an  increase  of  5.1  per  cent,  as  compared  with  the  preceding 
year,  and  in  the  high  schools  the  increase  was  8  per  cent.  Each  year 
there  is  substantial  growth  in  the  high-school  enrollment,  which  is 
about  normal  as  compared  with  the  growth  of  high  schools  in  the 
United  States. 

Entrance  examinations  will  not  in  the  future  be  required  of  grad- 
uates of  the  Canal  Zone  high  schools  before  entering  colleges,  except 
in  cases  where  entrance  examinations  are  required  of  all  students, 
inasmuch  as  the  Balboa  and  Cristobal  high  schools  were  placed  on 
the  accredited  list  of  the  Association  of  Colleges  and  Secondary 
Schools  of  the  Middle  States  and  Maryland  during  the  last  fiscal 
year.  This  further  recognition  of  the  Canal  Zone  educational  system 
follows  close  upon  the  agreement  of  15  colleges  and  universities  in 
the  United  States  during  the  fiscal  year  1928  to  accept  graduates  of 
the  Canal  Zone  high  schools  upon  a  "  certificate  "  or  "  accredited  " 
basis. 

There  were  114  tuition  students  attending  the  Canal  Zone  schools 
during  the  year.  Many  were  refused  admission  for  lack  of  room. 
While  no  profit  is  made  on  the  attendance  of  these  tuition  students 
and,  in  fact,  the  tuition  charge  may  not  quite  cover  all  of  the  costs  to 
the  school,  it  is  nevertheless  a  service  that  can  not  well  be  limited  too 
strictly,  as  it  is  believed  that  a  spirit  of  friendship  and  good  under- 


REPORT   OF   GOVERNOR   OF   THE   PANAMA   CANAL  95 

standing  is  materially  fostered  by  such  contacts.  Many  of  these 
pupils,  who  will  be  leaders  in  Panaman  affairs  in  a  few  years,  desire 
to  prepare  themselves  in  Canal  Zone  schools  for  entrance  to  American 
colleges  and  universities. 

Provisional  plans  for  the  fiscal  year  1931  include  requests  for  ap- 
propriations to  build  a  new  high  school  at  Balboa  and  to  add  an 
extension  to  the  school  building  at  Cristobal.  At  Balboa  the  gram- 
mar-school grades  for  white  children  are  housed  in  three  or  four  old 
wooden  buildings,  and  the  children  walk  from  class  to  class  without 
regard  to  the  weather.  These  old  wooden  buildings  are  in  bad  con- 
dition and  must  be  replaced.  The  plan,  however,  is  to  build  a  high 
school  and  turn  over  the  old  high  school  for  the  grammar  grades. 
Balboa  high  school  is  the  only  high  school  on  the  Pacific  side,  where- 
as there  are  grammar  schools  in  each  of  the  villages.  Hence  the 
Balboa  high  school  must  be  larger  than  any  of  the  grammar  schools. 
At  Cristobal  the  existing  building  houses  both  the  grammar  and 
high  schools  and  is  already  inadequate  in  size  and  the  children  are 
unduly  crowded,  and  furthermore  there  is  a  constant  increase  in  the 
number  of  school  children  to  be  taken  care  of  in  all  the  towns. 
Further  extension  will  be  required  in  the  not  distant  future  to  the 
Ancon  school  building  as  well,  and  probably  also  to  the  school  build- 
ings at  Pedro  Miguel  and  Gatun. 

COLORED  SCHOOLS 

The  mid-term  net  enrollment  in  the  colored  schools  was  practically 
the  same  as  the  previous  year,  due  to  lack  of  facilities  for  the  accom- 
modation of  more  pupils.  Next  year's  report  is  expected  to  show  an 
increase  of  nearly  1,100  pupils  in  the  colored  schools  because  of  the 
fact  that  22  new  rooms  have  been  provided  for  the  coming  school 
year.  These  extra  accommodations  will  provide  during  the  fiscal 
year  1930  for  practically  all  colored  children  living  in  the  Canal  Zone 
except  those  within  the  environs  of  three  small  colored  communities, 
some  200  children  or  more,  where  no  school  facilities  can  be  pro- 
vided. In  an  effort  to  accommodate  all  the  colored  children  of  school 
age  with  the  facilities  at  hand,  about  24  classes  at  various  colored 
schools  will  need  to  be  run  on  a  double-shift  basis,  as  there  are 
waiting  pupils  at  these  places  for  about  12  more  classes  than  there 
are  classrooms. 

During  the  fiscal  year  1928  the  innovation  was  initiated  of  oper- 
ating the  colored  schools  on  a  12-months'  basis.  The  success  of  this 
experiment  caused  its  continuance  in  1929,  and  it  will  be  continued 
hereafter.  The  curriculum  of  the  colored  schools  does  not  extend 
beyond  the  elementary  grades,  but  manual  training  is  given  at  the 
three  larger  schools  to  boys  in  the  seventh  and  eighth  grades,  the 
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pupils   being   supplied    with    work   benches    and    tools    for    simple 
carpentry. 

To  accommodate  the  urgent  needs  of  the  colored  children,  three 
new  8-room  wooden  buildings  have  been  constructed  during  the  year, 
one  each  at  Silver  City,  Eed  Tank,  and  Paraiso.  The  approved  or- 
ganization for  the  coming  school  year  provides  for  an  increase  of  23 
colored  teachers,  and  plans  have  been  made  to  accommodate  a  net 
increase  in  enrollment  of  1,048  pupils  over  the  enrollment  for  1929. 
It  is  expected  that  every  colored  child  of  school  age  will  be  afforded 
school  facilities  in  towns  where  schools  are  now  in  operation.  There 
is  still,  however,  a  shortage  of  building  facilities  at  La  Boca,  where 
there  are  10  more  classes  than  rooms  available,  and  at  Silver  City, 
where  there  are  3  more  classes  than  rooms.  At  these  two  places 
classes  will  operate  on  a  shift  program  of  work  until  additional 
buildings  are  available.  For  immediate  need,  a  2-room  school  should 
be  established  at  Frijoles,  a  2-room  school  at  Chiva  Chiva,  and  en- 
larged facilities  should  be  provided  at  Gatun.  Until  this  is  done 
school  facilities  are  not  available  for  all  colored  children  on  the 
Canal  Zone. 

Provisional  plans  for  1931  look  toward  the  erection  of  a  16-room 
school  building  at  La  Boca  and  an  8-room  building  at  Silver  City. 
The  normal  increase  of  colored  children  at  present  below  school  age 
will  give  rise  to  an  acute  need  for  these  extra  facilities  two  years 
hence. 

POSTAL  SYSTEM 

Eleven  post  offices  were  in  operation  at  the  end  of  the  year,  all  of 
which,  except  Gamboa,  were  authorized  to  transact  money-order  busi- 
ness.    No  new  post  offices  were  opened  during  the  year. 

The  total  receipts  of  the  postal  service  were  $48,509.40  higher  than 
in  the  previous  year  and  amounted  to  $230,432.18,  an  increase  of 
nearly  27  per  cent.  The  larger  portion  of  this  increase  was  caused 
by  the  sale  of  air-mail  stamps  during  the  last  five  months  of  the 
fiscal  year.  A  net  revenue  of  $32,017.23  was  derived  from  this 
source.  Total  disbursements  for  the  year  were  $194,295.63.  Over 
one-half  of  all  the  matter  dispatched  from  and  within  the  Canal 
Zone  is  handled  without  charge  under  official  frank.  Had  such  mail 
matter  been  carried  at  regular  rates,  the  surplus  of  receipts  over 
expenditures  for  the  year  would  have  amounted  to  over  $70,000. 

The  sale  of  postage  stamps,  postal  cards,  stamp  books,  etc., 
amounted  to  $132,685.12  of  the  total  receipts  above  mentioned. 
Stamps  of  the  old  series,  which  were  regular  United  States  postage 
stamps  surcharged  "  Canal  Zone,"  continue  to  be  sold,  but  beginning 
in  the  fiscal  year  1928  and  continuing  last  year  a  permanent  series  of 
Canal  Zone  postage  was  on  sale.     The  new  issues  include  a  2-cent  stamp 
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bearing  the  likeness  of  Gen.  George  W.  Goethals,  a  1-cent  stamp 
bearing  the  likeness  of  Gen.  William  C.  Gorgas,  a  12-cent  stamp  bear- 
ing the  likeness  of  Col.  D.  D.  Gaillard,  and  a  5-cent  stamp  showing 
a  view  of  Gaillard  Cut.  The  5-cent  stamp  was  placed  on  sale  on 
June  25,  1929,  the  twenty-fifth  anniversary  of  the  establishment  of 
the  Canal  Zone  postal  service.  For  use  as  air-mail  stamps  the 
Goethals  2-cent  stamps  were  surcharged  "  Air  Mail— 25  cents  "  and 
the  Gorgas  1-cent  stamps  were  surcharged  "Air  Mail — 15  cents"; 
sales  therefrom  amounted  to  $32,926.15.  Stamped  envelopes  continue 
to  be  printed  locally  at  the  Panama  Canal  press. 

Money  order  fees  to  the  value  of  $10,522.91  were  collected  for  the 
issuance  of  122,630  money  orders  amounting  to  $2,412,101.17,  an  in- 
crease of  9,145  compared  with  the  previous  year.  Payments  amount- 
ing to  $1,089,910.79  were  made  on  40,270  money  orders  during 
the  year.  Of  the  last-mentioned  number,  11,992,  amounting  to 
$643,030,  were  deposit  money  orders.  The  bureau  of  posts  con- 
tinued to  issue  deposit  money  orders  without  the  payment  of  fee  in 
lieu  of  postage  savings  certificates.  The  system  operates  satisfac- 
torily and  at  a  minimum  expense.  The  amount  on  deposit  at  the 
close  of  the  year  was  $450,630.  Interest  at  the  rate  of  3  per  cent  per 
annum  is  paid  on  such  deposit  money  orders.  Since  the  inauguration 
of  this  system  in  1916  the  total  amount  paid  and  due  depositors  ag- 
gregates $137,787.93,  while  the  aggregate  amount  received  from  the 
banks  as  interest  on  all  money  orders  was  $316,284.89,  resulting  in  a 
surplus  of  $178,496.96. 

In  the  registry  division  of  the  post  offices,  242,677  letters  and  par- 
cels were  handled,  as  compared  with  234,858  for  the  previous  fiscal 
year.  Of  this  number  40,936  were  official  mail  under  frank  and  were 
accepted  for  registration  without  fee. 

During  the  fiscal  year  a  total  of  3,273  dispatches  of  mail  were  made 
by  the  Cristobal  post  office  to  the  United  States  and  foreign  coun- 
tries, of  which,  during  the  last  four  months,  165  dispatches  were  by 
air.  Five  thousand  one  hundred  forty-four  dispatches  were  received, 
and  of  this  number  122  were  air  mail  dispatches  from  all  points 
served  by  air  mail  routes  terminating  at  Cristobal.  The  Balboa  post 
office,  which  dispatches  mail  to  the  west  coast  exchange  offices  of  the 
United  States  and  Central  and  South  America,  made  1,597  and  re- 
ceived 1,178  dispatches  during  the  }*ear.  Conditions  remained  un- 
changed with  respect  to  the  handling  of  transit  mail.  Twelve  of  the 
18  signatory  countries  of  the  Pan-American  Postal  Union  continue 
to  route  their  transit  mail  under  the  supervision  of  the  bureau  of 
posts  of  the  Canal  Zone,  without  reference  to  the  international  trans- 
fer office  established  in  Panama  on  August  1,  1927.  The  routing  of 
mail  to  and  from  the  United  States  via  Habana  and  Key  West  was 
continued  and  has  accelerated  deliveries. 
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During  the  year  investigations  were  made  in  approximately  200 
eases  of  loss,  rifling,  or  nondelivery  of  registered,  insured,  and 
C.  O.  D.  mail,  as  well  as  special  investigations  for  the  United  States 
Post  Office  Department  relative  to  mail  in  transit  through  the  Canal 
Zone.  During  the  year  three  arrests  were  made  in  connection  with 
offenses  against  or  in  which  the  offense  related  indirectly  to  the 
postal  service,  resulting  in  convictions  in  each  case. 

AIR-MAIL  DISPATCHES 

During  the  first  seven  months  of  the  fiscal  year  the  only  air-mail 
facilities  enjoyed  by  the  Canal  Zone  postal  service  were  those  af- 
forded from  Habana  to  Miami,  Pilottown  to  New  Orleans,  and  the 
regular  United  States  domestic  air-mail  routes.  The  first  all-air 
route  between  the  United  States  and  the  Canal  Zone  was  inaugurated 
by  a  semimonthly  service  from  Miami  on  February  4  and  Cristobal 
on  February  10.  The  planes  followed  a  route  prescribed  by  the 
United  States  Post  Office  Department,  which  called  for  stops  at 
Habana ;  Belize,  British  Honduras ;  Tela,  Spanish  Honduras ;  Mana- 
gua, Nicaragua ;  San  Jose,  Costa  Rica ;  David,  Panama ;  and  France 
Field,  Canal  Zone.  The  planes  were  scheduled  to  reach  the  ter- 
minal ports  on  the  afternoon  of  the  third  day.  The  service  was 
placed  on  a  thrice-weekly  basis,  effective  April  2,  and  since  that 
date  regular  dispatches  have  been  received  on  Mondays,  Wednes- 
days, and  Fridays,  and  made  on  Tuesdays,  Thursdays,  and  Satur- 
days. An  amended  contract  with  the  United  States  Post  Office  De- 
partment provides  for  a  daily  service,  which  may  be  inaugurated 
within  the  near  future. 

During  May  and  June  connecting  air-mail  lines  to  South  Amer- 
ican countries  were  established  under  contract  with  the  United 
States  Post  Office  Department.  Initial  dispatches  to  Ecuador  and 
Peru  were  made  on  May  17,  and  to  the  west  coast  of  Columbia  on 
May  24;  these  dispatches  have  continued  at  weekly  intervals.  On 
May  21  the  exchange  of  dispatches  with  Nicaragua,  Honduras, 
British  Honduras,  and  Cuba  was  authorized  via  the  planes  on  the 
Cristobal-Miami  route,  thus  affording  a  thrice-weekly  exchange  of 
mail  with  these  countries.  On  June  20  the  exchange  of  air  mails 
with  David,  Panama,  was  inaugurated.  On  June  21  a  route  was 
established  to  the  east  coast  of  Colombia  and  to  Curacao,  Dutch  West 
Indies,  and  since  that  date  a  weekly  service  has  been  maintained. 
The  contract  with  the  United  States  Post  Office  Department  pro- 
vides for  the  extension  of  the  route  to  Venezuela  and  Dutch  Guiana 
as  soon  as  practicable,  and  it  is  expected  that  this  service  will  be 
started  in  the  early  part  of  the  fiscal  year  1930.  The  extension  of 
route  F.  A.  M.  9  along  the  west  coast  as  far  as  Santiago,  Chile,  was 
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authorized  for  July  16,  1929,  thus  affording  weekly  air-mail  dis- 
patches to  all  west  coast  South  American  countries.  It  is  probable, 
further,  that  air-mail  service  will  soon  extend  from  Santiago  to 
Buenos  Aires  as  the  last  connecting  link  of  the  all-air  route  from 
New  York  to  Chile  and  Argentina.  At  present  all  air-mail  routes 
are  operated  under  contract  with  the  United  States  Post  Office  De- 
partment, and  Canal  Zone  mails  are  forwarded  by  special  agreement 
with  that  department  at  rates  not  to  exceed  the  total  amount  of 
postage  collected.  The  postage  rates  adopted  by  the  Canal  Zone 
service  will  usually  be  the  same  as  prescribed  by  the  United  States 
Post  Office  Department. 

The  inauguration  of  air-mail  routes  to  Central  and  South  AmericaT 
with  little  advance  notice,  created  abnormal  conditions  at  Cristobal, 
the  terminal  port  for  all  lines,  and  the  congestion  in  the  present  post- 
office  building  is  a  serious  problem.  It  is  desirable  that  appropria- 
tions be  allowed  within  the  near  future  for  needed  facilities  at  Cris- 
tobal, as  well  as  for  permanent  post-office  buildings  at  Ancon  and 
Balboa.  The  present  buildings  are  not  adequate  for  the  steadily  in- 
creasing business,  and  the  cost  of  needed  alterations  to  the  existing 
frame  buildings  would  be  prohibitive. 

CUSTOMS 

There  was  an  increase  over  the  preceding  fiscal  year  of  slightly  in 
excess  of  1  per  cent  in  the  total  number  of  vessels  entering  and  clear- 
ing the  terminal  ports  of  the  Canal  Zone.  The  total  number  entered 
and  cleared  was  28,951,  as  compared  with  28,650  during  the  previous 
year.  The  total  number  of  American  vessels  entered  and  cleared  was 
11,646,  as  compared  with  11,785  entered  and  cleared  during  the  pre- 
vious year. 

All  merchandise  discharged  at  Cristobal  and  Balboa,  destined  to 
persons  or  firms  in  the  Republic  of  Panama  not  connected  with  the 
Panama  Canal,  the  Panama  Railroad  Co.,  or  the  United  States  Army 
or  Navy,  is  in  the  custody  of  the  Canal  Zone  customs  until  submis- 
sion of  the  necessary  papers  from  Panaman  officials  showing  that 
duty  has  been  paid.  Permits  for  10,247  releases  were  granted  at  the 
customhouse  at  Cristobal  during  the  year,  and  655  releases  were  au- 
thorized at  the  customhouse  at  Balboa ;  from  Balboa  the  greater  part 
of  such  cargo  is  forwarded  by  railroad  to  Panama  City,  there  to  be 
taken  in  charge  by  the  Panaman  customs  officials.  Merchandise  par- 
cels handled  through  the  post  offices,  to  the  number  of  30,400,  were  de- 
livered to  employees  of  the  Panama  Canal,  the  Panama  Railroad,  and 
officers  and  enlisted  personnel  of  the  United  States  Army  and  Navy, 
who  have  the  privilege  of  importing  articles  for  their  personal  use 
without  payment  of  duty,  and  likewise  in  their  behalf  free-entry  re- 
quests numbering  4,451  were  approved.     Customs  duty  was  paid  to 
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the  Republic  of  Panama  in  the  amount  of  $143,589.81  on  36,751  mail 
parcels  containing  dutiable  articles  imported  through  the  post  offices. 

No  arrests  were  made  for  violations  of  the  customs  regulations. 
At  each  port,  however,  numerous  attempts  to  smuggle  merchandise 
of  various  classes,  in  small  quantities,  were  frustrated;  such  mer- 
chandise was  confiscated,  and  delivered  to  the  proper  authorities 
of  the  Republic  of  Panama.  Three  arrests  were  made  by  police 
and  customs  officers  during  the  year  for  alleged  violations  of  the 
narcotic  drug  act.  Two  convictions  resulted,  with  sentences  of  one 
year  and  six  months  in  the  penitentiary,  respectively.  The  third  case 
was  pending  at  the  close  of  the  fiscal  year. 

In  order  to  facilitate  the  discharge  of  passengers  from  vessels 
arriving  after  the  usual  working  hours,  special  customs  service  was 
furnished  to  368  vessels  at  Balboa  and  578  at  Cristobal.  Fees  total- 
ing $7,200  were  collected  for  this  special  service. 

PROHIBITED  ALIENS 

Chinese  passengers  arriving  at  Canal  Zone  ports  during  the  fiscal 
year  1929  numbered  519,  in  addition  to  19  on  hand  July  1,  1928, 
making  a  total  of  538  in  transit  to  the  Republic  of  Panama  and 
other  countries.  Of  this  number,  369  were  admitted  to  the  Re- 
public of  Panama  by  authority  of  that  Government,  and  the  others, 
with  the  exception  of  3  who  died  during  the  year  and  2  awaiting 
transportation  at  the  end  of  the  year,  either  proceeded  on  their  jour- 
ney or  were  returned  to  the  port  of  embarkation. 

Chinese  crews  were  checked  on  arrival,  and  again  on  the  vessel's 
departure,  to  insure  that  no  illegal  landings  were  made.  The  crews 
of  702  vessels  were  so  checked  during  the  year  as  compared  with 
853  during  the  previous  year. 

SHIPPING   COMMISSIONER— SEAMEN 

The  shipping  commissioner  and  his  deputies  have  the  same  pow- 
ers, with  respect  to  American  seamen,  as  shipping  commissioners  in 
continental  United  States  and  American  consuls  in  foreign  ports. 
During  the  year  there  were  2,331  seamen  shipped  on  American  ves- 
sels and  2,082  discharged  at  Canal  Zone  ports;  149  American  sea- 
men were  lodged  and  subsisted  in  the  Canal  Zone  at  the  expense 
of  the  United  States  Government ;  160  sick  or  destitute  seamen  were 
returned  to  the  United  States  under  the  appropriation  for  the  re- 
lief of  destitute  American  seamen;  and  141  men  were  signed  on 
vessels  as  seamen  or  workaways,  and  were  so  returned  to  the  United 
States  without  expense  to  the  Government. 

The  wages  earned  by  seamen  discharged  at  Canal  Zone  ports  ag- 
gregated $89,746.37 ;  the  total  approved  for  deductions  on  account  ot 
advances,  allotments,  fines,  slop-chest  account,  etc.,  was  $24,301.52; 
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and  the  balance  of  $65,444.85  was  either  paid  to  the  seamen  under  the 
supervision  of  the  deputy  shipping  commissioners  or  was  received 
on  deposit  for  their  account.  The  wages,  money,  and  effects  of  six 
American  seamen  who  died  in  Canal  Zone  hospitals,  or  who  died  at 
sea  and  were  brought  to  the  Canal  Zone  for  interment,  were  handled 
by  the  shipping  commissioner. 

ADMINISTRATION  OF   ESTATES 

The  estates  of  86  deceased  or  insane  employees  of  the  Panama 
Canal  and  Panama  Railroad  Co.  were  settled  during  the  year,  and 
there  were  20  estates  in  course  of  administration  on  June  30,  1929,  in 
addition  to  40  that  were  being  investigated  in  which  no  money  or 
property  had  been  received. 

LICENSES   AND  TAXES 

During  the  fiscal  year  1929  licenses  issued  for  motor  vehicles, 
bicycles  not  privately  owned,  animal-drawn  vehicles,  permits  for  the 
peddling  of  foodstuffs,  the  vending  of  merchandise,  etc.,  numbered 
7.438,  and  transfers  of  motor  vehicles  numbered  1,729.  The  total 
fees  collected  aggregated  $40,894.39.  Motorized  vehicles  accounted 
for  6,345  of  the  licenses  and  $36,160.39  of  the  fees.  This  item  showed 
an  increase  over  the  preceding  year  of  802  licenses  and  $3,854.50  in 
fees.  Licenses  for  commercial  motorized  vehicles  were  issued  in  a 
preponderate  majority  to  individuals  or  interests  operating  in  the 
cities  of  Colon  and  Panama,  about  50  per  cent  of  these  issues  being 
for  hacking  or  jitney  cars,  20  per  cent  for  trucks,  and  30  per  cent  for 
busses.  Of  licenses  issued  for  privately  owned  cars  and  motor  cycles, 
approximately  30  per  cent  were  for  residents  living  within  the  Re- 
public of  Panama.  There  were  approximately  800  automobiles  of 
various  types  on  the  Isthmus  operated  as  official  cars  by  the  various 
branches  of  the  United  States  Government  and  the  Government  of 
Panama,  also  about  200  motor  cycles. 

The  numbers  of  motor  vehicle  licenses  and  transfers,  and  bicycle 
and  miscellaneous  licenses  issued  during  the  past  10  years,  and  aggre- 
gate fees,  are  summarized  in  this  table : 


1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 


Motor 
vehicle 


1,780 
1,910 
1,892 
2,339 
2, 852 
3,404 
4, 185 
5,107 
5,543 
6,345 


Motor 
vehicle 

transfers 


315 

405 

760 

808 

1,026 

1,  192 

1,  391 

1,490 

1,729 


Bicycle 

Miscella- 
neous 

Total 

792 

1,326 

3,898 

1,013 

489 

3,727 

1,403 

152 

3,852 

930 

1,665 

5,694 

1,033 

1,374 

6,067 

1,024 

1,387 

6,901 

539 

1,562 

7,478 

1,074 

1,327 

8,899 

806 

1,070 

8,909 

17 

1,076 

9,167 

Fees 


$10,  748.  05 
12, 476.  41 
13, 735. 98 
19, 335. 46 
22, 006.  98 
25, 061.  41 
30, 126. 90 
34,  731. 79 
36, 875. 89 
40, 894. 39 
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IMMIGRATION   VISAS 

During  the  year  ended  June  30,  1929,  a  total  of  85  visas  were 
issued  to  alien  residents  of  the  Canal  Zone  going  to  the  United  States. 
Of  these,  41  were  quota,  28  nonquota,  and  16  nonimmigrant  visas. 
Two  applications  for  visas  were  denied.  Fees  collected  for  visas 
amounted  to  $790. 

RELATIONS  WITH  PANAMA 

In  addition  to  usual  routine  affairs  and  questions  of  common 
.interest,  the  following  matters  were  handled  and  discussed  by  an 
exchange  of  correspondence  between  the  governments  of  the  Canal 
Zone  and  of  the  Republic  of  Panama :  Appointment  of  the  Governor 
of  the  Panama  Canal  as  a  member  of  the  Commission  of  Commer- 
cial Aviation  in  the  Republic  of  Panama  and  as  one  of  the  military 
advisors  to  the  Republic;  landing  or  departure  of  Chinese  or  other 
restricted  persons ;  engineering  study  of  Chorrera  Falls  made  by  two 
Panama  Canal  employees  for  the  Panaman  Government;  exclusion 
of  undesirables  from  the  Canal  Zone  and  Republic  of  Panama; 
harbor  improvements  at  Puerto  Armuelles,  Republic  of  Panama; 
erection  of  lighthouse  near  Aguadulce  by  the  Panaman  Govern- 
ment ;  dispatches  of  air  mail  on  foreign  air  mail  routes ;  prevention 
of  mosquito  breeding  in  certain  areas;  municipal  improvements  in 
the  cities  of  Panama  and  Colon,  performed  by  Panama  Canal 
forces;  inspection  by  Panama  Canal  engineer  of  newly  constructed 
Concepcion-Puerto  Armuelles  Railroad;  examination  by  Panama 
Canal  accountants  of  the  accounts  of  Santo  Tomas  Hospital ;  school 
for  Panaman  children  at  Red  Tank,  Canal  Zone ;  soundings  taken  in 
Panama  Bay;  permission  for  the  transisthmian  highway  to  pass 
through  cultivated  areas  of  the  Republic  of  Panama;  various 
analyses  of  water  from  certain  Panaman  districts,  etc. 

The  matter  of  a  new  treaty  between  the  United  States  and  Pan- 
ama, embracing  a  revision  of  existing  agreements  between  the  two 
Governments,  remained  in  abeyance  during  the  past  fiscal  year. 

COMMERCIAL  AVIATION 

Following  the  issue  of  Executive  orders  of  September  28,  1928,  and 
February  18,  1929,  establishing  rules  governing  use  of  commercial 
aircraft  over  the  Canal  Zone,  aerial  mail  services  developed  rapidly, 
as  reported  elsewhere.  Three  commercial  companies  were  operating 
within  the  Canal  Zone  by  the  end  of  the  fiscal  year — the  Pan-Ameri- 
Gan  Airways  (Inc.),  the  Sociedad  Colombo- Alemana  de  Transportes 
Aereos  (known  as  the  "Scadta"  line),  and  the  Isthmian  Airways 
(Inc.).    The  two  first-named  companies  maintained  regular  schedules 
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with  connecting  lines  over  international  routes  in  air  mail  and  pas- 
senger service,  while  the  last-named  company  confined  its  operations 
to  flights  carrying  passengers  and  express  within  the  limits  of  the 
Canal  Zone  and  of  the  Kepublic  of  Panama.  The  Pan-American 
Airways  and  the  Isthmian  Airways  inaugurated,  during  the  last  two 
months  of  the  fiscal  year,  passenger  and  express  services  between  the 
two  sides  of  the  Isthmus,  with  terminals  near  the  ends  of  the  canal, 
making  normally  each  three  round  trips  daily.  The  three  lines  use 
inclosed  cabin-type  planes  capable  of  carrying  from  six  to  eight 
passengers. 

In  view  of  the  work  involved  in  the  expected  development  of  avia- 
tion, such  as  surveys  for  temporary  landing  places  and  for  permanent 
air  ports,  supervision  and  regulation  of  traffic,  it  was  desirable  to 
have  on  the  administrative  staff  an  expert  in  matters  of  aviation  and 
request  was  made  on  the  Secretary  of  War  for  the  assignment  of  an 
officer  of  the  Air  Corps  of  the  Army  for  such  service.  First  Lieut. 
Kobert  T.  Zane,  Air  Corps,  was  assigned  to  duty  with  that  organ- 
ization on  the  Isthmus  and  reported  to  the  governor  on  June  15,  1929, 
to  render  advisory  service  in  addition  to  his  regular  duties  with  the 
Army. 

MILITARY   RESERVATION,   BRUJA  POINT 

By  Executive  order  of  the  President,  dated  August  11,  1928,  an 
area  of  beach  land  comprising  1,804  acres  and  situated  within  the 
Canal  Zone  on  the  west  side  of  the  Pacific  entrance  to  the  canal, 
known  as  Bruja  Point,  was  set  apart  and  assigned  to  the  uses  and 
purposes  of  a  military  reservation. 

CODIFICATION  OF   LAWS   OF   THE  CANAL  ZONE 

Acting  under  the  authority  of  the  act  of  Congress  of  May  17, 
1928,  entitled  "An  act  to  revise  and  codify  the  laws  of  the  Canal 
Zone,"  the  Secretary  of  War  issued  an  order  on  June  18,  1928, 
appointing  Mr.  Paul  A.  Bentz  as  codifier  and  providing  that  the 
judge  of  the  district  court  of  the  Canal  Zone  and  the  district  attorney 
shall  render  such  assistance  as  they  can  in  connection  with  the 
codification.  Mr.  Bentz  arrived  on  the  Canal  Zone  in  July  and 
initiated  the  work. 

By  a  further  order  under  date  of  September  4,  1928,  the  Secretary 
of  War  placed  the  work  of  revising  and  codifying  the  laws  under 
the  supervision  of  the  governor.  In  the  same  order  it  was  provided 
that  a  separate  report  of  changes  recommended  in  the  Canal  Zone 
laws  will  be  submitted,  with  a  view  to  securing  congressional 
authorization  before  being  embodied  in  the  codification. 
72060—29 8 
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In  connection  with  proposed  revisions  of  the  laws  the  governor 
appointed  on  January  26,  1929,  a  committee  to  consider  and  recom- 
mend on  possible  changes.  This  committee  consists  of  the  codifier, 
district  attorney,  engineer  of  maintenance,  marine  superintendent, 
auditor,  executive  secretary,  chief  of  the  division  of  civil  affairs,  and 
counsel  for  the  Panama  Eailroad  Co.  The  committee  has  had 
numerous  sessions  and  at  the  close  of  the  fiscal  year  the  preliminary 
work  of  revision  was  nearing  completion. 


SECTION  V 
FINANCIAL  AND  STATISTICAL  STATEMENTS 

Financial  statements  with  reference  to  the  Panama  Canal  and 
three  tables  relative  to  the  traffic  through  the  canal,  with  several 
graphs,  are  presented  on  the  following  pages.  The  financial  state- 
ments are  abstracted  from  the  annual  report  of  the  accounting  de- 
partment, and  the  traffic  tables  and  graphs  were  compiled  by  the 
bureau  of  statistics. 

The  following  is  a  list  of  all  of  the  tables  and  bureau  reports  con- 
tained in  the  annual  report  of  the  accounting  department  and  of  the 
three  traffic  tables.  Tables  Nos.  34  to  50,  inclusive,  and  reports  Nos. 
51  to  58,  inclusive,  in  the  accounting  department  report  are  not  pub- 
lished because  they  are  concerned  with  details  of  operation  which 
lack  general  interest.  As  noted  under  Appendixes  not  Printed, 
page  ix,  the  complete  report  for  the  accounting  department  may 
be  consulted  at  the  Washington  office  of  the  Panama  Canal  or  at  the 
office  of  the  governor.  For  purposes  of  references  the  complete  list 
of  the  tables  and  reports  is  published. 

Interspersed  among  the  financial  tables  are  various  notes  of  ex- 
planation. The  arrangement  is  considerably  different  from  that  of 
previous  annual  reports.  Following  the  financial  tables  and  notes 
are  tables  and  graphs  referring  to  traffic. 

The  complete  list  of  tables  and  bureau  reports  is  as  follows : 

General  Balance  Sheet  and  Analyses 


Tahlo  No. 

1.  General  balance  sheet. 

2.  Canal  fixed  property. 
3        Canal  equipment. 

4.  Revenue  clue  United  States  Treasury. 

5.  Cash  receipts  and  disbursements,  United  States  funds. 

6.  Accounts  receivable  outstanding. 
6-a,  Accounts  receivable  registered. 

7.  Business  property  by  division. 
7-a.  Business  fixed  property. 

7-b.  Business  equipment. 
7-c.  Proportion  of  general  working  capital. 
S.       Canal  material  and  supplies  on  hand. 
8-a.  Material  and  supplies  transactions. 
0.       United  States  Treasury. 
10.      Defense  capital  expenditures. 
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Liabilities 

11.  Capital  liability,  appropriations  by  Congress. 

12.  Accounts  payable  outstanding. 

13.  Unclassified  canal  credits. 

14.  Amortization-depreciation,  canal  fixed  property. 

15.  Replacement  reserves. 

16.  Repair  reserves. 

17.  Gratuity  reserves. 

18.  Contingent  reserves. 

Operations  fob  Profit  axd  Loss 

19.  Summary  of  expenses  and  revenues. 

20.  Panama  Canal  surplus  account. 

21.  Canal  expense  and  earnings. 

22.  Canal  revenues. 

23.  Business  expenses  and  revenues. 

MlSCELI-ANEOUS 

24.  Balances  in  appropriation  and  fund  accounting. 

25.  Status  of  public  works,  Panama  and  Colon. 

26.  Cost  of  electric  current. 

27.  Cost  of  dredging. 

28.  Receipts  and  disbursements  of  Canal  Zone  funds. 

29.  Collections  by  collector  of  United  States  funds. 

30.  Collector's  special  deposit  account. 

31.  Money  order,  Canal  Zone. 

32.  Postal-service  revenues. 

33.  Deatb  and  injury  accidents. 

Addenda  ' 

34.  Payments  by  tbe  paymaster.1 

35.  Audited  pay  rolls.1 

36.  Pay-roll  deductions.1 

37.  Cost  of  production  of  water.1 

38.  Money-order  statistics.1 

39.  Postal-service  statistics.1 

40.  Clubs  and  playgrounds,  income  and  expenses.1 

41.  Clubs  and  playgrounds,  balance  sheet.1 

42.  Commissary  coupons.1 

43.  Injury  payments.1 

44.  Cost  of  commissary  supplies.1 

45.  Rent  collections  from  nonemployees.1 

46.  Land  rent  collections,  Panama  Railroad.1 

47.  Silver  quarters  statistics.1 

48.  Accounts  payable  registered,  Panama  Canal.1 

49.  Accounts  payable,  registered,  Panama  Railroad.1 

50.  Employees'  bonds.1 

51.  Report  of  accounting  bureau.1 

52.  Report  of  pay-roll  section.1 

53.  Report  of  personal-injury  claims.1 

54.  Report  of  freight  and  cargo  claims.1 

55.  Report  of  collections  from  silver  employees.1 

1  Omitted  from  publication ;  see  prefatory  notes. 
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56.  Report  of  general  inspection  bureau.1 

57.  Report  of  time  inspection  bureau.1 

58.  Report  of  property  inspection  bureau.1 

50.  Statement  of  account,  tbe  Panama  Canal  and  United  States  Treasury. 
00.  Origin  and  destination  of  cargo  passing  througb  the  canal,  fiscal  year  1020, 
Atlantic  to  Pacific. 

61.  Origin  and  destination  of  cargo  passing  through  the  canal,  fiscal  year  1020, 

Pacific  to  Atlantic. 

62.  Statement  showing,  by  nationality,  the  number  of  transits  of  vessels,  aggre- 

gate Panama  Canal  net  tonnage,  tolls  assessed,  and  tons  of  cargo  carried 
through  the  Panama  Canal,  by  fiscal  years,  from  the  opening  of  the  canal, 
August  15,  1014,  to  June  30,  1020. 

Table  No.  1. — General  balance  sheet  to  June  30,  1929 


ASSETS 

Canal  fixed  property  (Table  2) $237,751,563.92 

Canal  equipment  (Table  3) 6, 336, 147. 06 

Revenue  due  United  States  Treas- 
ury (Table  4) 232,719.77 

Cash  (Table  5) 1,677,294.83 

Accounts  receivable  (Table  6) 899, 297. 51 

Business  property  (Table  7) 32,620.285.59 

Stores  (Table  8) 4,203,308.07 

United  States  Treasury  (Table  9) .  121, 850, 412. 24 
National  defense  expenditures  (Ta- 
ble 10) 113,127,337.75 

Undistributed      business     capital 

(credit  account)  (Table  7-C) 2 i,  813, 000.  00 

Unclassified     canal     expenditures 

(Table  13) 14,519.80 

Total  assets 516,899,886.54 


LIABILITIES 

Commercial  capital  investment 
(Table  11) $273,273,818.51 

National  defense  capital  invest- 
ment (Table  11) 113,127,337.75 

Accounts  payable  (Table  12) 1,698,313.90 

Amortization  (unfunded)  (Tablo 
14) 3,113,512.13 

Depreciation  (unfunded)  (Table 
14) 4,306,057.07 

Replacement  reserves  (funded)  (Ta- 
ble 15) 2,466,609.71 

Repair  reserves  (funded)  (Table 
16) 976,446.28 

Gratuity  reserves  (funded)  (Table 
17) 508,297.06 

Contingent  reserves  (funded)  (Ta- 
ble 18) 46,429.04 

Surplus  (Table  20) 117,383,065.09 


Total  liabilities 516,899,886.54 


Each  item  of  the  foregoing  table  is  described  in  further  detail  un- 
der the  table  numbers  listed  opposite  each  item.  No  change  has  been 
made  in  general  accounts  designations  during  the  present  year. 

Table  No.  2. — Detail  of  canal  fixed  property,  fiscal  year  1929 


Balance  July  1, 
1928 

Additions 

With- 
drawals 

Balance  June 
30,  1929 

Channels: 

Cristobal  to  Qatun 

$11,636,700.00 
101,  92C,  .542.  00 
18, 032, 012.  00 

34, 948, 625. 01 
15,389,503.80 
22,827,164.18 

3, 982, 199.  00 

1,231,256.00 

326, 996.  00 

9, 626, 678. 00 

137.S22.00 

65,  0;'7.  00 

423, 070.  00 

•*1 1,636,  700. 00 

Qatun  to  Pedro  Miguel 

104, 926,  542.  00 

Pedro  Miguel  to  Balboa 

18, 032,  G 12.  00 

Locks: 

Qatun 

34, 948, 625. 01 

Pedro  Miguel 

15,389,503.80 

Miraflores 

22, 827, 164. 18 
3, 982, 199. 00 

Spillways: 

Gatun 

1,231,256.00 

Floating  caisson 

326, 996.  00 

9, 626, 678. 00 

137,822.00 

65,  057.  00 

423, 070. 00 

1,130,594.00 
496, 360.  67 

4,189,810.00 
995, 337. 00 

Dams: 

Gatun 

Gatun-Mindi  Levee 

Trinidad  River 

Pedro  Miguel 

1,136,594.00 
246,360.67 

4,189,810.00 
995, 337. 00 

Midden    

$250, 000.  00 

Breakwaters: 

Colon-West.. 

Xaos  Island 

:::::::::::::::: 

1  Omitted  from  publication;  sec  prefatory  notes. 
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Table  No.  2. — Detail  of  canal  fixed  properly,  fiscal  year  1929 — Continued 


Balance  Julv  l, 
1928 

Additions 

With- 
drawals 

Balance  June 
30, 1929 

Aids  to  navigation 

$879, 329.  77 
1.  126,  G97.88 

$879,  329.  77 

Roads,  streets,  and  sidewalks. _ 

New  quarters,  Pedro  Miguel 

$21,  580.  87 
8, 225.  80 

1,156,501.55 

Storm  sewers 

221,825.  5S 

Pedro  Miguel  district- .. 

1, 103. 02 

222, 928. 60 

Street  lighting  system 

107, 980. 32 

New  Quarters,  New  Cristobal.. 

149. 42 
2,  688.  96 
2,  .504.  94 
9,  062.  59 

New  quarters,  Pedro  Miguel... 

Cristobal-Gatun  district 

Balboa-Pedro  Miguel  district 

122, 386.  23 

General  buildings: 

1.  I'll,,  483.  03 

307, 474. 27 

1,  523,  957. 30 

Telephone  building,  Cristobal 

35, 600.  00 

433,  884.  70 

12, 872. 00 

1,305,975.00 
191,630.00 
120,910.00 
410,181.21 
31,697.00 
58,  507. 00 
88, 474.  55 

453, 294.  68 

35,  GOO.  00 

Storehouses 

433, 884. 70 

Weather  and  hvdrographic  structures.. 

12, 872. 00 

Health  department  buildings: 

Gorgas  Hospital. 

1,305,975.00 

191,630.00 

120,910.00 

Asylums 

410,181.21 

31, 697.  00 

Other  health  department  buildings 

58,  507. 00 

88, 474.  55 

Civil  government  buildings: 

13,  594.  73 
20,661.93 
19, 366. 60 

Red  Tank 

506, 917. 94 

8, 995. 00 

Culebra,  demolished 

$1, 425. 00 

7, 570.  00 

21, 644.  00 

22, 403. 41 

44,047.41 

19, 870. 00 
74, 896.  00 
131,098.00 

19, 870. 00 

74, 896.  00 

131, 098.  00 

237, 074, 172. 38 

678, 816.  54 

1,425.00 

237,  751, 563.  92 

The  foregoing  capital  items  pertain  to  the  operation  of  the  canal 
proper.  Fixed  property  used  in  connection  with  the  operation  of 
the  various  business  activities  is  listed  in  Table  No.  7-A. 

Most  of  the  above  items  are  based  on  appraised  commercial  valua- 
tions as  of  June  30,  1922,  but  all  subsequent  additions  have  been 
charged  to  accounts  at  cost  of  acquisition.  The  difference  between  the 
appraised  value  and  actual  cost  value  is  carried  in  Table  No.  10. 

The  amount  expended  on  the  new  administration  building,  Cristo- 
bal, to  June  30,  1929,  was  $527,912.30.  The  estimated  cost  of  this 
building  is  $559,000. 

Table  No.  3. — Detail  of  canal  equipment,  fiscal  year  1929 


Balance  July 
1,  1928 


Additions 


With- 
drawals 


Balance  June 
30,  1929 


Floating  equipment: 

Tugs 

Porto  Bello,  sold. 

No.  26,  surveyed.. 

Supply  boats 

Launches 

Cormorant,  built. 

Empire,  built 

Hyacinth,  built.. 
Toucan,  built 


$1, 450,  721.  28 


$29, 000.  00 
4, 000. 00 


51,544.48 
273,  737. 06 


$1,417,721.28 
51,544.48 


$6,  029.  54 
15,292.57 
5,  977.  48 
11,289.64 
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Table  No.  3. — Detail  of  canal  equipment,  fiscal  year  1929 — Continued 


Balance  July 
1,  1928 


Additions 


"With- 
drawals 


Balance  June 
30,  1929 


Floating  equipment — Continued. 
Launches— Continued . 

Karigcr,  transferred 

Dixie,  surveyed.. 

Doris,  surveyed 

Pacific,  surveyed 

Tabogn,  surveyed 

No.  10,  surveyed 

No.  11,  surveyed 

Dredges. 

Las  Cruces,  purchased 

Marmont,  surveyed 

Barges 

No.  176,  rebuilt 

No.  606,  built 

No.  176,  surveyed- 

No.  179,  surveyed 

No.  189,  surveyed 

Floating  cranes 

Craneboats 

Graders 

Drill  barges 

Air-compressor  barge 

Relay  barges 

Other  equipment: 

Road  rollers 

No.  9,  surveyed 

Automobiles 

No.  74,  purchased 

No.  126,  surveyed 

Excavators 

Cranes:  No.  86,  purchased 


Total. 


$1,124,666.60 
~~L366,"429.~96 


$2,117.50 
2,812.50 
1, 705. 18 
4, 475.  00 

14, 099.  50 
1,000.00 
1, 200. 00 


$1,220,000.00 


18, 759.  84 


6, 991. 88 
3, 667. 84 


1,000.00 

2,  160.  00 

500. 00 


659,  524. 29 
30, 000.  00 
28, 690. 30 

110,000.00 
20, 848. 00 
50, 000. 00 

16, 575. 02 


$284, 91b.  61 
'2,"325,"906."76 


1,307,429.68 
659,  524. 29 
30, 000.  00 
28, 690. 30 
110.000.00 
20, 848. 00 
50. 000. 00 


2, 651. 23 


3, 025. 00 


13,550.02 


485.  00 


520.  59 


17,370.00 


16, 030. 00 


2,615.64 
17,370.00 
16, 030. 00 


5, 136, 758. 22 


1, 285, 763. 95 


6,375.11 


6, 336, 147. 00 


The  foregoing  equipment  is  used  in  the  operation  of  the  canal 
proper.  The  equipment  used  in  connection  with  the  various  business 
activities  of  the  Panama  Canal  is  listed  separately  (Table  No.  7-B). 
Only  the  larger  items  of  canal  equipment,  of  which  a  proper  record 
can  be  kept  by  given  names  and  numbers,  are  capitalized.  Small 
equipment,  tools,  hospital  apparatus,  furniture,  and  fixtures  are  cur- 
rently charged  to  operating  expenses;  however,  a  strict  physical  ac- 
countability is  maintained. 

Table  No.  4. — Comparative  statement  of  revenue  due  United  States  Treasury 


Fiscal  year 
1928 


Fiscal  year 
1929 


Cash $163,621.99 

Water  contract,  Panaman  Government 44,731.27 

Outstanding  audited  bills 100.00 

Total 208,453.26 


$232,  619.  77 

ioo.'oo 


232, 719.  77 


Collections  for  account  of  miscellaneous  receipts  form  no  part  of 
the  working  capital  of  the  Panama  Canal,  since  these  funds  must,  by 
law,  be  immediately  covered  into  the  United  States  Treasury  and  re- 
linquished from  control  of  the  Panama  Canal.  These  collections 
consist  mainly  of  tolls,  postal  receipts,  court  fees  and  fines,  and  amor- 
tization of  public  works  in  Panama  and  Colon. 
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Owing  to  the  above  restrictions  these  items  are  segregated  from 
cash  and  the  accounts  pertaining  to  appropriated  funds  which  are 
available  for  expenditure  by  canal  authorities. 

Table  No.  5. — Cash  receipts  and  disbursements  for  account  of  the  United 
States,  fiscal  year  ended  June  80,  1929 

CASH  RECEIPTS 


United  States 
Treasurer 

Disbursing 
clerk,  Wash- 
ington, D.  C. 

Paymaster, 
Canal  Zone 

Collector, 
Canal  Zone 

Total 

On  hand  July  1, 1928,  by  appro- 
priations and  funds: 
Maintenance  and  operation, 

$4, 221, 377. 71 

$239, 865. 74 
6,  716.  38 
6,915.07 

$1, 020, 706.  84 
71, 481. 97 
78, 081. 20 

$57, 430. 29 

3, 972. 11 

678.  68 

163,  621. 99 
478, 675. 91 

$5,  539, 380. 58 

Sanitation,  Canal  Zone,  Pan- 
ama Canal 

Civil  government,  Panama 

Canal  and  Canal  Zone 

Miscellaneous  receipts,  Unit- 

10,  089.  08 
112, 835. 19 

92, 259.  54 
198,  510. 14 
163, 621. 99 

24.28 

18, 923.  22 

497, 623. 41 

TotaL. 

Appropriations  for  fiscal  year, 
1929: 
Maintenance  and  operation, 

4, 344, 301. 98 

253,  521. 47 

1, 189, 193.  23 

704,  378. 98 

6,  491, 395.  66 

6, 832,  000.  00 
722. 000.  00 

6, 832,  000.  00 

Sanitation,  Canal  Zone,  Pan- 

722, 000.  00 

Civil  Government,  Panama  j 
Canal  and  Canal  Zone  .  ...    1,162,400.00 

1, 162, 400. 00 

Revision  and  codification  of 
laws,  Canal  Zone,  Panama 
Canal,  1928-29                               10. 000.  00 

10,  000. 00 

Total. 

8, 726, 400.  00 

8, 726, 400.  00 

Transfers  between  fiscal  officers: 
Maintenance  and  operation, 

742,  806. 10 

5, 880, 790.  00 
165, 000.  00 
65, 000. 00 

12, 119, 347. 41 
1,  509,  723. 45 
1, 172, 054.  50 

10,  000. 00 

18, 742, 943.  51 

Sanitation,  Canal  Zone,  Pan- 

53. 009.  41 

1, 727, 732.  86 

Civil  government,  Panama 
Canal  and  Canal  Zone                 23, 143.  57 

1, 260, 198. 07 

Revision  and  codification  of 
laws,  Canal  Zone,  Panama 
Canal,  1928-29 

10, 000. 00 

Total.. 

Collections: 

Maintenance  and  operation, 
Panama  Canal.. 

818, 959. 08 

6,110,790.00 

14,811,125.36 

21,  740, 874. 44 

2,  770. 66 

218, 083.  59 

27, 439.  80 

6, 900. 00 

39.28 
96,  583.  21 

352, 025. 03 

.02 

.90 

1.12 
4,  111,  281. 15 

9, 764, 312.  32 

907,  726. 64 

74, 258.  22 

27,  519, 488.  73 
34, 425, 266. 13 

10, 337, 191. 60 

Sanitation,  Canal  Zone,  Pan- 

43, 388.  29 

978,  554. 75 

Civil  government,  Panama 

81,159.12 

Miscellaneous  receipts,  Unit- 

27,519,529.13 

38,  633, 130. 49 

Total.. 

46, 158. 95 

349, 045.  88 

4, 463,  308. 22 

72,691,052.04 

77,  549,  565. 09 

13, 935, 820. 01 

6, 713, 357. 35   20. 463.  626. 81 

73,395,431.02 

114,  508,  235. 19 

, 
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Table  No.  5 — Cash  receipts  and  disbursements  for  account  of  the  United 
States,  fiscal  year  ended  June  30,  1929 — Continued 

CASH  DISBURSEMENTS 


United  States 
Treasurer 

disbursing      Paymaster( 
clerk,  Wash-  i  p„i.ai  7nnI 
ington.D.C.     t/8nal  Z,one 

Collector, 
Canal  Zone 

Total 

Covered    into    United    States 
Treasury: 
Maintenance  and  operation 

(business  profits,  1928) 

Miscellaneous    receipts, 

$680, 915.  84 

$680, 915.  84 

$39. 28 

$1.12 

$27,450,490.95 

27,450,531.35 

Total 

680, 915.  84 

39.28 

1.12 

27, 450, 490.  95 

28,131,447.19 

Transfers  between  fiscal  officers: 
Maintenance  and  operation, 

8, 180, 790. 00 

790,000.00 

1,165,000.00 

10,000.00 

740,680.31 
53, 009. 41 
23, 143.  57 

9,821,473.20 

884, 723.  45 

72,054.50 

18,742,943.51 

Sanitation,      Canal      Zone, 

1, 727, 732.  86 

Civil  government,  Panama 

1,260,198.07 

Revision  and  codification  of 
laws,  Canal  Zone,  Pan- 
ama Canal,  1928-29..  . 

10, 000. 00 

Total 

10, 145, 790. 00 

816, 833.  29 

10,  778, 251. 15 

21,740,874.44 

Disbursements: 

Maintenance  and  operation, 

2, 978.  31 
93.10 

5, 240, 859  09    12  340.  fill.  08 

17, 584, 448. 48 

Sanitation,      Canal      Zone, 

136, 435.  91 
44, 420.  61 

1,515,032.95 
1,202,182.89 

6, 588.  36 
4, 130, 204.  37 

1,651,561.96 

Civil  government,  Panama 

1,246,603.50 

Revision  and  codification  of 
laws,  Canal  Zone,  Panama 
Canal,  1928-29 

6, 588. 36 

Special  deposits 

93, 352.  49 

34,332,231.75 

38, 555, 788. 61 

Total 

3,071.41 

5,515,068.10 

19,194,619.65 

34, 332, 231.  75 

59, 044, 990.  91 

On  hand  June  30,  1929: 

Maintenance  and  operation, 

Panama  Canal 

Sanitation,      Canal      Zone, 

Panama  Canal 

Civil  government,  Panama 

Canal  and  Canal  Zone 

Revision  and  codification  of 

laws,  Cenal  Zone,  Panama 

Canal,  1928-29... 

2, 934, 270.  32 
38,393.68 
133, 378.  76 

357, 199.  93 
9, 710.  86 
11,250.89 

1,151,468.20 
66, 172.  49 
47, 953.  71 

3,411.64 

269. 41 
26, 975.  30 
2, 882.  40 

• 

4, 443, 207.  86 

141, 252.  33 

195, 465.  76 

3,411.64 

Miscellaneous    receipts, 
United  States  revenues 

232-  619.  77 
571, 71  J.  29 

232,619.  77 

Special  doposits 

3, 255. 00 

574. 965.  29 

Total 

3,106,042.76 

381,416.68 

1,269,006.04         834,457.17       5,590,922.65 

Total  cash  credits 

13,935,820.01 

6,713,357.35 

20,463.626.81    73.395.431.02    114.508.235.16 

The  Treasurer  of  the  United  States  advanced  to  the  fiscal  officers 
of  the  Panama  Canal  during  the  fiscal  year  1929  the  sum  of 
$10,145,790  and  disbursed  directly  from  the  Treasury  $3,071.41,  a 
total  disbursement  of  $10,148,861.41.  Against  this  amount,  the  fiscal 
officers  of  the  Panama  Canal  remitted  to  the  Treasury  the  sum  of 
$818,959.08,  and  direct  collections  by  the  Treasurer  amounted  to 
$46,158.95,  a  total  of  $865,118.03,  resulting  in  a  net  withdrawal  from 
the  United  States  Treasury  of  appropriated  funds  amounting  to 
$9,283,743.38,  as  compared  with  $9,864,422.09  withdrawn  the  previous 
fiscal  year.     This  difference  is  due  to  a  reduction  in  the  working 
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capital  investment,  effected  principally  by  reduced  expenditures  for 
storehouse  stock. 

The  sum  of  $680,915.84  was  transferred  from  the  appropriation 
for  maintenance  and  operation  to  miscellaneous  receipts  in  the  United 
States  Treasury,  covering  the  business  profits  for  the  fiscal  year  1928. 

Table  No.  6. — Comparative  statement  of  accounts  receivable  outstanding  as  of 

June  30,  1929 


Fiscal  year 
1928 


Fiscal  year 
1929 


Audited  bills... 

Hospital  certificates 

Injury  compensation 

Cement  bags  returned  to  contractors 
Commissary  coupons 

Total j 


$774,483.03 

27, 196. 14 

3, 614.  26 

9, 515.  00 

105. 08 


$862, 376. 40 

27,023.29 

3, 838.  87 

5, 920. 00 

138.  95 


814,  913.  51 


899, 297.  51 


The  above  table  includes  all  accounts  due  the  Panama  Canal  except 
items  pertaining  to  miscellaneous  receipts  (Table  No.  4)  and  a  few 
items  of  utility  service,  principally  for  employees,  which  are  not 
credited  to  earnings  until  collected,  usually  by  pay-roll  deduction. 

Table  No.  6-A. — Statement  of  accounts  receivable  registered. 


Fiscal  year 
1928 

Fiscal  year 
1929 

Repaid  to  appropriations: 

•    Panama  R.  R.  Co 

$2,912,756.28 
1,  660,  778.  28 
3, 951,  425.  00 

$2,  841, 456.  69 

Other  departments  of  the  United  States 

2,  238,  622.  75 

Individuals  and  companies 

3, 987,  029.  34 

Totals 

8,  524, 969.  56 

9,  067, 108.  78 

Miscellaneous  receipts: 

Tolls... 

26,945,609.11 
1,  217.  00 

27, 128, 889.  30 

Miscellaneous 

1, 226.  39 

Total 

26,946,826.11 

27, 130, 115.  69 

Grand  total 

35,  471,  7S5.  67 
45, 695 

36, 197,  224.  47 

Number  of  bills  registered 

47,828 
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In  order  to  maintain  a  statistical  comparison  of  the  individual  net 
earnings  of  the  various  business  units  with  an  interest  rate  of  3  per 
cent  on  the  capital  investment,  as  shown  in  Table  No.  23,  the  entire 
investment  in  each  business  activity,  consisting  of  fixed  property, 
equipment,  accounts  receivable,  and  cash,  has  been  consolidated  as 
above  under  the  heading  of  "  Business  property."  Further  details  of 
this  investment  are  shown  in  Tables  7-A,  7-B,  and  T-C.  The  undis- 
tributed business  capital  charged  to  the  various  divisions  is  made 
up  of  an  arbitrary  portion  of  the  general  store  stock  (representing 
the  estimated  value  of  standard  material  and  supplies  held  in  reserve 
for  these  divisions)  ;  cash  estimated  as  sufficient  to  conduct  normal 
operations;  and  average  outstanding  accounts  receivable.  (See  Ta- 
ble No.  7-C.) 


Table  No.  7-A. — Detail  of  business  fixed  property,  fiscal  year  1929 


Balance  July 
1,  1928 

Additions 

Withdraw- 
als 

Balance  June 
30,  1929 

$1, 662, 456.  79 
1,  524, 416. 92 
1, 860,  574.  35 
1, 355,  733.  38 
1, 128,  768. 22 

$1,  662, 456.  79 

1,  524, 416. 92 

1, 860,  574.  35 

1, 355,  733.  38 

i 

$8,  526. 16 
801. 88 

1, 138, 096.  26 

7,  531, 949.  66 

9,  328. 04 

7,  541, 277.  70 

1,842,509.46 
819, 487.  36 
805, 401.  71 

1, 842,  509.  46 

819, 487.  36 

1 

1,  362.  61 

806,  764.  32 

Total,  municipal  engineering  division 

3,  467,  398.  53 

1, 362.  61 

3,  468,  761.  14 

876,  353.  22 
592, 913.  23 

876,  353.  22 

- 

592,913.23 

1, 469, 266. 45 
567, 247.  23 

1, 469, 266.  45 

$30,  704.  19 

597, 951. 42 

902, 019.  22 

30,  704.  19 

S71.315.03 

623, 883.  68 
625, 619.  03 

623, 883.  68 

625,  619. 03 

1, 249,  502.  71 
494, 967. 21 

1, 249,  502.  71 

25, 683. 99 

520,651.20 

754,  535.  50 

25, 683. 99 

728, 851.  51 

50,  000.  00 

111,500.00 

95, 000.  00 

8, 283.  98 

50, 000.  00 

111,  500.  00 

95, 000.  00 

8, 283. 98 

264,  783.  98 

264, 783.  98 

Steamships: 

600, 000.  00 
600, 000.  00 

600, 000.  00 

600, 000. 00 

1, 200. 000.  00 

1, 200, 000.  00 

Pier  18,  Balboa 

1, 168,  200.  26 
1, 200, 000. 00 

1, 168, 200.  26 

1,  200,  000. 00 

2, 368, 200.  26 

2, 368, 200.  26 

500, 000.  00 

500, 000.  00 
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Table  No.  7-A. — Detail  of  business  fixed  property,  fiscal  year  1920— Continued 


Balance  July 
1, 1928 

Additions 

Withdraw- 
als 

Balance  June 
30, 1929 

$2, 029,  232.  00 
1,  600, 000.  00 

$2, 029,  232.  00 

1, 600, 000.  00 

3,  629, 232. 00 

3, 629, 232.  00 

572, 163.  71 

734, 092.  71 

$11,747.79 

583,911.50 



734, 092.  71 

1, 306, 256. 42 

11,  747.  79 

1,  318, 004. 21 

300, 000.  00 
14,  085. 00 

300,000.00 

4,  312. 07 
1,  722.  52 

20, 1 19.  59 

16,  358.  32 

11,690.00 

4, 244, 053. 45 

16, 358.  32 

11, 690. 00 

376,  945. 22 

196, 021.  63 

77, 839.  60 

6,  324.  82 

$19,  100. 00 

4, 881,  784.  72 

639,  218.  27 

54, 310.  58 

Demolished 

14, 435.  00 

679, 093. 85 

393, 633. 17 

18, 591.  35 

412, 224.  52 

Hotel  Tivoli 

162, 054. 40 

162, 054. 40 

Grand  total 

27, 705, 468. 18 

758,  506.  23 

90, 223. 18 

28,  373,  751. 23 

Some  of  the  above  items  are  based  on  appraised  commercial  valua- 
tions as  of  June  30,  1922,  but  all  subsequent  additions  have  been 
charged  to  capital  account  at  cost  of  acquisition.  The  difference  be- 
tween the  appraised  valuation  and  the  actual  cost  of  the  original 
property  is  carried  in  Table  No.  10. 

Expenditures  amounting  to  $376,945.22  were  made  during  the  year 
in  the  construction  of  additional  quarters  for  gold  employees  at  Cris- 
tobal, making  a  total  expenditure  of  $1,135,141.55  in  this  district  since 
the  inauguration  of  the  new  building  program.  Construction  of  sim- 
ilar type  quarters  was  started  in  the  Ancon-Balboa  district  during 
the  year  and  expenditures  made  amounted  to  $196,021.63. 

The  expenditures  shown  for  gold  quarters  in  the  Pedro  Miguel  dis- 
trict covered  the  moving  of  houses  from  Empire  and  Culebra  on  the 
west  side  of  the  canal,  after  the  military  authorities  had  abandoned 
these  towns  as  Army  posts.  Of  the  $54,310.58  expended  for  the  con- 
struction of  silver  quarters,  $45,624.66  also  represented  the  cost  of 
moving  houses  from  Empire  and  Culebra  and  reerecting  at  Red 
Tank. 
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Table  No.  7-B. — Detail  of  business  equipment,  fiscal  year  1929 


Balance  July 
1,  1928 


Additions    Withdraw- 


Balance  June 
30,  1929 


Electric  light  and  power  system:  Machinery  and 
tools 

Electric  work: 

Machinery  and  tools 

Automobiles . 

Telephone,  telegraph,  and  signal  work:  Machinery 

and  tools 

Water  system:  Machinery  and  tools _. 

Municipal  engineering  work:  Machinery  and  tools. 

Shops  and  dry  docks:  Machinery  and  tools 

Fuel  oil  plants:  Machinery  and  tools 

Animal  and  motor  transportation: 

Machinery  and  tools _ 

Automobiles. 

Mules 

Motor-car  repair  shop:  Machinery  and  tools 

Building  repairs  and  construction:  Machinery  and 

tools 

Panama  Canal  press:  Machinery  and  tools 

Rented    buildings:  Restaurants — Machinery   and 

tools _ 

District  quartermasters'  supplies:  Machinery  and 

tools 

Hotel  Tivoli:  Machinery  and  tools 

Farm  bureau: 

Machinery  and  tools 

Mules 

Launch  Kariger 

Marine  salvage  section: 

Machinery  and  tools.. 

Barges 


$10, 056.  51 


17, 
4, 

7, 

22, 

101, 

343, 

5, 

10, 

422, 

2, 

14, 

37, 
17, 


934. 
858, 

226. 
325. 
634 

581. 
678. 

408. 

75:.. 
Mil. 
■M7. 

630. 

'J3<J. 


27, 679. 87 


185, 


145. 

us<;. 


$4, 410.  00 


$2, 245. 86 


64,  384. 48 


17, 973.  48 


7, 471.  76 
9, 121.  49 


2, 117.  50 


Grand  total . 


1,151,847.61 


87,  505.  23 


20, 219.  34 


$10,  056.  51 

17, 934.  67 
4, 858. 85 

7,  226. 40 
22, 325. 18 
103,  798. 17 
343,  581. 60 

5,  678.  93 

10,408.27 

469, 166.  75 

2,801.21 

21,818.83 

46,  751.  54 
17, 939.  68 

27, 679. 87 

5, 494.  61 
74, 185.  00 


4, 349.  76 


17, 927.  77 
5, 150.  00 


1, 219, 133.  50 


The  foregoing  equipment  is  used  in  connection  with  the  operation 
of  the  various  business  activities  of  the  Panama  Canal.  The  equip- 
ment used  in  the  operation  of  the  canal  proper  is  listed  in  Table 
No.  3. 


Table  No.  7-C- 


-Business  property  by  divisions.     Proportion  of  general  working 
capital  by  divisions 


Divisions 


Electric  light  and  power  system... 

Electric  work 

Water  system. 

Municipal  engineering  work 

Shops  and  dry  docks 

Fuel  oil  plants.. 

Business  storehouses 

Animal  and  motor  transportation. 

Motor  car  repair  shop 

Building  repairs  and  construction. 

Panama  Canal  press 

Hotel  Tivoli 


Total. 


Accounts 
receivable 


$50, 000 
5,000 

45, 000 

25, 000 
100,  000 

75,  000 
250, 000 

15, 000 


25, 000 

10, 000 

1,000 


601, 000 


Working 
cash 


$20, 000 
10, 000 
30,  000 
20,000 

100, 000 
5,000 


10,000 
3,000 

25,000 
5,000 
4,000 


232, 000 


Stores 


$100, 000 

50, 000 

50,  000 

50,000 

250, 000 


250, 000 
20,000 
10, 000 

200,000 


980, 000 


Total 


$170, 000 
65.000 

125. 000 
95,000 

450, 000 
80, 000 

500, 000 
45,000 
13, 000 

250, 000 
15,000 
5,000 


1,813,000 


The  above  represents  the  estimated  proportion  of  accounts  receiv- 
able, working  cash,  and  stores,  charged  to  business  divisions,  as  shown 
in  last  column  of  Table  No.  7.    This  duplication  of  assets  is  deducted 


on  the  balance  sheet,  Table  No.  1. 
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Table  No.  8. — Comparative  statement  of  canal  material  and  supplies  June  30, 

1929 


Fiscal  year 
1928 

Fiscal  year 
1929 

$3, 056, 834. 87 

75, 797. 18 

18,811.55 

592, 276. 88 

561,929.44 

477, 927.  95 

$2,  912,  767.  31 

73,051.14 

15, 845.  62 

512, 664.  76 

584, 925.  77 

484, 982. 47 

District  quartermasters'  stores: 

1,  725. 10 
126.  27 
100.  00 
151.44 

1, 478. 80 

139.  76 

188. 14 

282,31 

Total 

2, 102. 81 

2, 089. 01 

11,543.35 
22, 216.  59 

'  44.  448. 37 

25,821.18 

Total  . 

4, 806, 353.  92 
356, 157. 32 

4,  567, 698. 89 

364, 390.  82 

4, 450, 196. 60 

4, 203. 308.  07 

»  Credit. 

The  foregoing  table  shows  the  book  value  of  general  store  stock, 
but  does  not  include  the  value  of  additional  stock  carried  by  business 
divisions  as  shown  in  fourth  column  of  Table  No.  7,  amounting  to 
$385,274.65,  which  makes  a  total  book  value  of  all  stores  of  $4,588,- 
582.72.  This  figure,  plus  the  items  of  invoices  in  suspense  and  re- 
serve for  stores  adjustments,  as  shown  in  the  above  table,  equals  the 
balance  on  Table  No.  8-A. 


Table  No.  8-A. — Statement  of  material  and  supplies  received,  issued,  and  sold — 
all  stores — during  fiscal  year  ended  June  30,  1929 

Stock  on  hand  Julv  1,  1928: 

Standard  stock - $5,122,553.66 

Scrap  and  obsolete 101,027.33 


Received  during  the  year: 

By  purchase $4,258,863.70 

Direct  to  divisions 1,480,001. 15 


$5, 223,  580. 99 


By  manufacture — 

Mechanical  division.. 
Panama  Canal  press. 
Miscellaneous 


484, 449.  52 
32, 694. 03 
23, 420.  04 


5, 738, 864. 85 


540,  563.  59 


6,279,428.44 

Total - 11,503,009.43 

Issued  and  sold  during  the  year: 
Issued— 

To  business  divisions 3,201,792.90 

To  Canal  divisions 2,254,019.33 

5, 455, 81 2.  23 

Sold 1,347,497.82 

Empty  containers  returned,  etc .    61,506.75 


Adjustments •- '  158,197.51 

On  hand  July  1, 1929: 

Standard  stock 4,715,916.09 

Scrap  and  obsolete - 80,474.05 

Drawn  by  divisions  not  yet  charged  to  work: 

Business  divisions - 

Canal  divisions 


6,706,619.29 


1,796,390.  14 


17'.,  210.  59 
25,821.18 


201,031.77 

Grand  total 4,997,421.91 

»  Credit. 
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The  foregoing  table  covers  transactions  for  all  stores  at  stock  card 
prices,  exclusive  of  the  invoices  in  suspense  and  reserve  for  stores 
adjustments  shown  in  Table  No.  8. 

Table  No.  9. — Comparative  statement  United  States  Treasury 


Appropriations 

Capital  refundments 

Theoretical  interest 

Capital  and  surplus  adjustments.. 
Reserves  loaned  to  appropriations. 
Defense  capital  adjustments 


Total. 


Fiscal  year 
1928 


$4,344,301.98 
102, 695, 101.  47 

993, 187.  44 
i  1, 563, 472.  48 
>  1,  642, 62G.  47 

224,  255. 63 


Fiscal  year 
1929 


$3, 106, 042. 76 
122, 100, 148. 66 
1, 180, 458.  22 
i  3, 005, 579.  28 
'  1, 754, 913. 75 
224,  255. 63 


105,050,747.57  '    121,850,412.24 


i  Credit. 

All  revenues  covered  into  the  United  States  Treasury  and  relin- 
quished from  control  of  the  Panama  Canal  are  debited  to  capital 
refundments,  which  account  is  credited  to  the  debit  of  appropria- 
tions for  such  portions  of  these  deposits  as  are  authorized  for  cur- 
rent expenditure  in  the  annual  appropriations  by  the  Congress  for 
the  Panama  Canal. 

Theoretical  interest  is  credited  to  amortization  and  depreciation 
of  canal  fixed  property,  based  on  calculations  of  final  amortization 
of  the  capital  investment  in  the  Panama  Canal  in  100  years. 

These  reserves  may  not  be  withheld  from  tolls  revenues  covered 
into  the  United  States  Treasury  and  invested  in  interest-bearing 
securities,  but  this  accounting  expedient  gives  the  same  effect. 

The  credit  in  capital  and  surplus  adjustments  represents  the 
value  of  property  replacements  financed  from  replacement  reserve 
funds  and  added  to  property  asset  accounts  prior  to  actual  with- 
drawal of  the  replaced  property.  The  credit  will  be  used  to  absorb 
the  book  value  of  the  replaced  property  on  its  final  retirement. 

Reserves  loaned  to  appropriations  represent  the  amount  of  re- 
placement reserve  funds  released  to  supplement  appropriations  for 
current  expenses.  The  credit  will  be  used  to  absorb  the  book  value 
of  the  corresponding  property  upon  final  retirement,  or  will  be  re- 
stored to  replacement  reserves  if  the  corresponding  replacement 
funds  are  subsequently  appropriated  by  the  Congress. 

Defense  capital  adjustments  represent  the  expenditure  for  pur- 
poses of  national  defense  from  current  appropriations  for  canal 
operation. 

Table  No.  10. — Defense  capital  expenditures  to  June  30,  1929 
Defense  capital  expenditures  to  June  30,  1929 $113. 127,  337.  75 

For  details  see  Table  14  in  the  annual  reports  for  fiscal  years  1927 
and  1928.    No  change  in  fiscal  year  1929. 
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This  account  represents  the  difference  between  actual  construction 
cost  of  the  Panama  Canal  and  its  fair  commercial  valuation  based 
upon  appraisal  calculations  made  in  1922,  as  directed  by  the  Secretary 
of  War  in  letter  to  the  governor  dated  October  18,  1921. 

This  account  does  not  include  the  cost  of  fortifications  or  main- 
tenance of  the  military  establishments  on  the  Isthmus,  such  expendi- 
ures  being  covered  by  appropriations  for  the  Army  and  Navy,  which 
form  no  part  of  this  report. 

Table  No.  11. — Statement  of  appropriations  by  the  Congress  {capital  liability) 

Net  canal  construction  appropriations  to  June  30,  1929: 

Total  appropriations $387,069, 143.31 

Less  amounts  returned  to  surplus  fund,  United  States  Treasury  to 

June  30,  1929 158,842.31 

$386,  910,  301.  00 

Panama  Canal  funds $130, 852.  65 

Canal  connecting  Atlantic  and  Pacific  Oceans 27,989.66 

(For  detail  see  annual  report,  1924.) 
Seventeen  annual  payments  of  $250,000  each  to  the  Republic  of  Panama,  including  act  of 

Feb.  15,  1928,  for  payment  due  Feb.  26,  1929 4,250,000.00 

Maintenance  and  operation  (detailed  below) 113,233,726.90 

Total  appropriations 504,394,027.90 

DETAIL  OF  OPERATING  APPROPRIATIONS 


Maintenance 
and  operation 


Sanitation, 
Canal  Zone 


Act  of— 

Mar.  3,  1915 :    $5,200,000.00 

July  1,  1916 5,750,000.00 

June3,  1917 9,000,000.00 

July  12,  1917.. 

June  4,  1918 1 

July  1,1918 ;      9,000,000.00 

July  3,  1918 1 

Mar.  1,  1919 

July  19,  1919 7, 547, 939.  00 

Nov.  4,  1919 | 

May  29,  1920 ! 

June5,  1920 7,531,851.00 

Mar.  1,  1921 

Mar.  4,  1921 i      7,250,000.00 

June  30,  1922 !      2,659,434.00 

Mar.  2,  1923 i      5,079,683.00 

June  7,  1924 5,748,160.00 

Dec.  6,  1924 |  103,  050.  00 

Feb.  12,  1925 7, 140,  000.  00 

Apr.  15,  1926 1      5, 986, 094.  00 

Feb.  23,  1927 i      5,830,000.00 

Mar.  23,  1928 1      6,832,000.00 

May  29,  1928 L. 

Mar.  4,  1929 


$700,  000. 00 
700, 000.  00 
700,  000.  00 


150,  000.  00 
900, 000.  00 


850, 000.  00 


Civil  govern- 
ment, Panama 
Canal  and 
Canal  Zone 


Increase  of 
compensa- 
tion, Panama 
Canal 


$540,  000.  00 
600,  000.  00 
700,  000.  00 


$10, 00:;.  22 


750,  000.  00 


702, 000.  00 
150, 000.  00 


16, 000.  00 
32,  592.  66 


850,  000.  00 


Less  amount  transferred 
to  surplus  fund  U.  S. 
Treasury 


90,  658,  211.  00 


Total 90,658,211.00 

Appropriations  for  fiscal 

year  1930  (act  of  Feb. 

28,1929) 8,000,000.00 

Act    of    Jan.    25,    1929, 

annual  payment  to  the 

Republic  of   Panama 

due  Feb.  26,  1930 


850,  000.  00 
525, 000.  00 
575, 000.  00 
580,  000.  00 
6,  266.  00 
653,  216.  00 
670,  000.  00 
670, 000.  00 
670,  000.  00 


52,  000.  00 


900,000.  00 

24,  670.  00 

900,  000.  00 

930,  000.  00 

930,  000.  00 

912,  000.  00 

79, 670.  00 

942, 150.  00 

999,  980  00 

1, 100,  000.  00 

1, 158,  000.  00 

»  10, 000.  00 

4,  400.  00 


34,  .'00.  00 


21,  500.  00 
16, 800.  00 
17, 520.  00 


10, 101, 482.  00       12, 332, 870.  00 


Total 


$6, 440, 

7, 050, 

10,  400, 

10, 

150, 

10,  650, 

16, 

32, 

9,099, 

150, 

34, 

9,  2S1, 

24, 

9,  021, 

4, 131, 

6,  •  02. 

7,  240, 
ls\ 

8,  735, 

7,100, 

8, »  0, 

10, 

56, 


000.00 
000.00 
000.00 
006.  22 
000.  00 
000.00 
000.  00 
592.  66 
939.  00 
000.00 
500.00 
851.  00 
670.  00 
500.00 
2)4.00 
203.  00 
H  u  00 
986.00 
366.  00 
074.00 
000.00 
000.00 
000.00 
400.00 


148, 918.  88 
7,  754.  98 


113,241,481.88 


7, 754.  98 


10, 101,  482.  00 
820, 000.  00 


12, 332, 87a  00 
1, 191,  000.  00 


141, 163.  90 


113,233,726.90 
10,011,000.00 

250,  000.  00 


1  Codification,  Canal  Zone  laws. 
72060—29 9 
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The  total  commercial  capital  investment  and  national  defense  cap- 
ital investment  in  the  Panama  Canal,  as  shown  on  the  general  bal- 
ance sheet,  Table  1,  amounting  to  $386,401,156.26,  represents  the  total 
funds  advanced  from  the  United  States  Treasury  for  construction  of 
the  canal.  It  does  not  include  the  cost  of  capital  additions  subsequent 
to  1922,  as  the  cost  of  such  additions  has  been  offset  by  canal  reve- 
nues deposited  in  the  United  States  Treasury,  and  are  therefore 
considered  to  have  been  financed  from  earnings. 

This  total  capital  liability  for  construction  funds  advanced  (exclu- 
sive of  interest)  is  being  extinguished  by  the  accumulating  balance 
carried  as  capital  refundments,  Table  9,  representing  canal  revenues 
deposited  in  the  United  States  Treasury  in  excess  of  annual  appro- 
priations for  maintenance. 

The  actual  net  construction  appropriations,  as  indicated  in  the 
foregoing  table,  amount  to  $386,910,301,  whereas  the  total  liability, 
as  stated  above,  amounts  to  $386,401,156.26,  a  difference  of  $509,144.74, 
which  covers  diversions  between  construction  and  operating  appro- 
priations prior  to  1922,  the  date  upon  which  construction  liability  was 
set  up. 

The  annual  payments  to  the  Republic  of  Panama,  made  through 
the  Department  of  State,  are  not  included  in  canal  accounting. 

All  current  appropriations  for  the  Panama  Canal  are  carried  in 
the  United  States  Treasurer's  account,  Table  9,  until  funds  are  actu- 
ally withdrawn  by  canal  fiscal  officers. 

Table  No.  12. — Comparative  statement  of  accounts  payable  outstanding  as  of 

June  30,  1929 


Fiscal  year 
1928 


Fiscal  year 
1929 


United  States  invoices.. $458,488. 17 

Isthmus  vouchers 148,955.  77 

Current  ray  rolls 1,014.885.41 

Unpaid  salaries  and  wages 5, 517.  27 

Drums,  carboys,  and  reels  . 3,  282.58 

Local  purchases. '  1,201.37 


$387,  489,  78 

147,337.48 

1,  141,  715.  18 

25,  441.  78 

2,  916.  83 

'  6,  587.  15 


Total- 1,629,927.83 


1,698,313.90' 


i  Debit. 

The  above  table  covers  all  current  obligations  of  the  Panal  Canal, 
except  deposits  to  guarantee  payment  of  bills,  which  funds  arc  not 
included  in  the  balance-sheet  assets,  but  are  covered  by  Table  No.  5. 
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Table  No.  13. — Statements  of  unclassified  expenditures 


Fiscal  year 
1928 


Fiscal  year 
1929 


Civil  government - '$37,933.92  ■  '$29,237.08 

Bealth  department.-. '  18,626.43  !  140,377.00 

Office  engineer >  2,000.  oo 

Meteorology  and  hydrography -. '  1,000.00 

Halboa  store.. '841.86  2,509.29 

Cristobal  store - 1.345.01  '5,536.02 

Tort  captain,  Balboa - - - '  705. 15  2,088.32 

Port  captain,  Cristobal.. - 3,6?3.   0  418.47 

Lighthouse  subdivision. - - —  461. 48 

Atlantic  locks i.  200.   0  '3.691.84 

Pacific  locks 2.. -.07.  70  8, 171.04 

Dredging  division 5,  525  25  96,590.5* 

General  accounts 7. 123.72  I  '  15,885.48 


Total. 


'  38,  782.  38 


14,  519.  80 


'Credit. 


The  above  accounts  represent  various  items  in  suspense  covering 
advance  charges  and  credits  that  could  not  properly  be  cleared  before 
closing  the  books  for  the  fiscal  year. 

Table  No.  14. — Amortization-depreciation  canal  fixed  property  {unfunded) 


Fiscal  year 
1928 


Fkcal  year 
1929 


Amortization: 

Charged  to  operating  expenses I    $2,450,000.00         $2,800,000.00 

233,021.49  313,512.13 


Theoretical  interest .. 
Total  (Table  1). 


2,  683,  021.  49 


Depreciation: 

Charged  to  operating  expenses  _ 
Theoret ical  interest 


2,799,172.10 
760, 165.  95 


3.113,512.13 


3.439,110.98 
866,  946.  09 


Total  (Table  1). 


3,  559,  338.  05 


1.  306,  057.  07 


Amortization  and  depreciation  (combined): 

Charged  to  operating  expenses.. 5,249,172. 10  6,239, 110.98 

Theoretical  interest  (Table  9) 


993, 187.  44 


1,  180,  458.  22 


Total- -       6,242,359.54  7,419.569.20 


The  amortization  accruals  plus  interest  are  calculated  to  extinguish 
the  investment  in  certain  items  of  canal  fixed  property,  such  as  chan- 
nels, excavations  and  lilis.  locks,  dams,  breakwaters,  and  certain  con- 
crete structures,  within  the  100-year  period  of  their  estimated  life. 

Depreciation  accruals  plus  interest  are  calculated  to  extinguish  the 
investment  in  the  balance  of  items  of  canal  fixed  property  in  100 
years.  ;is  well  as  to  cover  replacements  in  the  interim. 

Above  figures  do  not  include  appropriated  funds  reserved  for  re- 
placement of  canal  equipment  and  business  property  shown  under 
Table  l.y 
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Table  No.  15.- — Detail  of  replacement  reserves  (funded) 


Fiscal  vear 
1928 


Fiscal  vear 
1929 


Canal  equipment: 

Tugs 

Supply  boats.. 
Launches 


Dredges 

Barges 

Crane  boat. 
Graders. 


Drill  barges.. 

Air  compressor  barge. 

Relay  barges 

Road  rollers... 

Automobiles 

Excavators. 

Cranes. 


Jteserve  equipment . 


Total  canal  equipment. 


Business  fixed  property: 

Electric  light  and  power  system... 

Water  system 

Dry  docks.. 

Fuel  oil  plants 

Animal  and  motor  transportation. 

Motor  car  repair  shop 

Building  repairs  and  construction. 

Panama  Canal  press 

Gold  quarters 

Rented  buildings 

Hotel  Tivoli 


Total  business  fixed  property. 


Business  equipment: 

Machinery  and  tools — 

Electric  light  and  power  system 

Electric  work 

Telephone,  telegraph  and  signal  work- 
Water  system 

Municipal  engineering  work 

Shops  and  dry  docks.. 

Fuel-oil  plants 

Animal  and  motor  transportation 

Motor  car  repair  shop.. 

Building  repairs  and  construction 

Panama  Canal  press 

Rented  buildings 

District  quartermasters'  supplies 

Hotel  Tivoli 

Farm  bureau 

Marine  salvage  section.. 


Total  machinery  and  tools 

Total  business  fixed  property  and  equipment. 
Grand  total 


$176 

27 
112 


947.  62 
531.  60 
272.  78 
950. 15 
218.  96 
960.00 
659.  60 
260. 17 
285.  72 
500.  16 
350. 11 
555.  72 

948.  00 


175.20 


$259,  296.  83 

29, 931.  60 

108, 955.  90 

i  130, 144.  21 

511, 563.  03 

10, 640.  00 

28, 690.  30 

45,  510.  09 

i  11,749.56 

15, 625.  20 

10,  744.  40 

1,199.53 

8, 685. 00 

89.  05 

175.  20 


950,  615.  79 

889,212.36 

361,  275.  97 

474,  274.  57 

276,  956. 14 

344,  641. 95 

29, 166.  67 

34, 166.  67 

322,415.94 

297,  409.  56 

8,  451.  34 

9, 860.  02 

6,  534. 98 

8, 129.  42 

6, 889.  86 

8, 059.  02 

15,  000.  00 

14, 850.  13 

146,252.38 

95, 940.  90 

38,  681.  06 

44,  200.  S3 

96,  528.  77 

446. 89 

1,308,153.11 

1,331,979.96 

5,  657.  39 

25,  672.  45 

5, 990.  39 

6,  757.  91 

1, 852.  58 

2. 105.  71 

1, 478.  70 

6. 160. 15 

54, 866.  45 

49, 429.  26 

56, 848. 07 

8,  239.  04 

4,  522.  37 

5,  179.  61 

38, 921.  31 

43, 900.  56 

3,  504.  65 

1, 303. 99 

28, 992.  20 

19,  563.  52 

9, 154.  83 

15, 995.  29 

7,781.30 

10,  376.  80 

220.  00 

6, 873.  52 

997.  57 

21, 056. 91 

678.  90 

2, 121.  30 

IS,  485.  70 

20,  681.  37 

239, 952.  41 

245,417.39 

1,548,105.52 

1, 577, 397.  35 

2,498,721.31 


2, 466,  609.  71 


i  Debit. 

The  foregoing  table  covers  the  amount  of  funds  available  for  the 
replacement  of  canal  equipment  and  business  fixed  property  and 
equipment.  It  does  not  cover  amortization  and  depreciation  of  canal 
fixed  property  (Table  No.  14)  which  is  theoretically  charged  into 
the  accounts,  but  for  which  no  actual  cash  reserve  is  maintained. 

During  the  year  there  was  added  to  the  replacement  reserves  by 
charges  into  operation  and  by  transfer  from  repair  reserves, 
$1,000,704.07. 

There  were  used  or  released  from  this  replacement  reserve  the 
following  amounts  in  round  numbers:  New  Diesel  dredge   (part), 
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$334,000;  barges,  $10,600;  air-compressor  barge,  $27,300;  launches, 
$26,500;  improvements  fuel-oil  plants,  $96,600;  motor  vehicles, 
$64,400;  gold  quarters,  $165,300;  new  garages,  $18,600;  miscellaneous 
machinery  and  tools,  $163,100;  loaned  to  the  budget  for  current 
operating  expenses,  $112,300;  and  miscellaneous  renewals,  $14,000; 
leaving  a  balance  at  the  end  of  the  fiscal  year  of  $2,466,609.71. 

Against  the  combined  reserves  available  for  repairs  and  replace- 
ments at  the  end  of  June,  1929,  amounting  to  $3,443,055.99  as  shown 
in  the  foregoing  table  and  in  Table  No.  16,  the  following  amounts 
have  already  been  obligated:  Cristobal  shop  improvements,  $195,000; 
fuel-oil  plant  improvements,  $225,000;  new  storehouse,  Cristobal, 
$130,000;  new  quarters,  $165,000;  new  launches,  $86,000;  air-com- 
pressor barge.  $65,000;  lumber  shed,  $25,000;  motor-vehicle  replace- 
ments, $40,000;  new  garages,  $11,000;  and  miscellaneous  business 
equipment,  $122,000;  total  of  $1,064,000;  leaving  only  $2,379,055.99, 
of  which  approximately  $1,000,000  is  continuously  obligated  for 
periodic  overhauling  and  extraordinary  repairs  to  equipment  in 
constant  use. 

Table  No.  16. — Detail  of  repair  reserves  {funded) 


Fiscal  year 
1928 


Fiscal  veai 
1929 


Canal  transit  property: 
Equipment- 
Tugs.. 

Supply  boats 

Launches 

Dredges 

Barges 

Crane  boat-. 

Graders 

Drill  barges 

Air  compressor  barge. 

Belay  barges. 

Bond  rollers 


$24, 822.  27 

4,  394.  93 

72,  203.  12 

92, 658.  08 

148,  276.  38 

i  13,626.86 

4, 903.  52 

1 10,  498. 10 

6, 164.  31 

'  28, 595.  50 

'  1,  682.  73 


Total  equipment. 


299,  019.  42 


Business  property: 
Fixed  property— 

Electric  light  and  power  system. 

Dry  docks  and  shops 

Fuel-oil  plants.. 

Business  storehouses 

Hotel  Tivoli 

Farm  bureau... 


23, 492.  97 

284, 095.  61 

117,471.60 

136, 015. 81 

2, 307.  25 

1, 387. 38 


Total  fixed  property... I      564,770.62 


Equipment- 
Municipal  engineering  work 

simps  and  dry  docks. 

Building  repairs  and  construction. 

Hotel  Tivoli 

Farm  bureau 

Marine  salvage  section 


116,503.30 
6,  272.  67 


29, 987.  02 


I  equipment 

Total  business  property 
Grand  total 


152,762.99 


r  17,  533.  61 


1,016,553.03 


$42,074.21 

371. 10 

67, 029. 82 

33, 059.  73 

182,  558.  72 

i  20,  416.  94 

5, 884. 86 

1 13, 699. 81 

6, 164.  31 

i  24,  689.  84 

'1,002.92 


277,  333.  24 


34,  269.  01 
207,  454.  71 
193,  623.  41 
94, 344.  70 
2,  717.  23 
311.33 


532,  720.  39 


16,686.56 
116,  108.86 
11,652.58 
i  03.66 
'  699.  29 
22,  737.  45 


166,  392.  65 


9,113.04 


976,  446.  28 


»  Debit 
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The  foregoing  table  covers  the  amount  of  funds  available  for  extra- 
ordinary repairs  and  overhaul  of  canal  equipment  and  business  fixed 
property  and  equipment. 

On  July  1,  1928,  the  reserve  for  extraordinary  repairs  amounted  to 
$1,016,553.03,  to  which  was  added  during  the  year  $1,125,973.01,  mak- 
ing a  total  of  $2,142,526.04.  Expenditures  of  $1,166,079.76  were  made 
from  this  amount  during  the  year  as  follows :  Regular  repairs,  $797,- 
516.79;  reroofing  shop  buildings,  $8,909.76;  improvements,  Cristobal 
shops.  $248,909.89;  launches,  $12,111.17;  transferred  to  replacement 
reserve,  $96,056.25,  and  miscellaneous  items,  $2,575.90,  leaving  a  bal- 
ance on  June  30,  1929,  of  $976,446.28.  (For  obligations  against  the 
combined  balance  of  replacement  and  repair  reserves,  see  remarks 
under  Table  No.  15.) 

Table  No.  17. — Detail  of  gratuity  reserves   {funded) 


Electrical  division -.. 

Municipal  engineering  work 

Mechanical  division,  shops  and  dry  docks. 
Building  repairs  and  construction  division . 
Fortification  division 


Fiscal  year 
1928 


Fiscal  year 
1929 


Total. 


$104,386.28 

$108, 012.  90 

50,736.69 

57, 976.  95 

287,457.74 

267, 412.  33 

42,135.63 

49,  902.  50 

18,963.30 

24, 992.  38 

503,679.64 

508, 297.  06 

The  foregoing  represents  the  amount  of  cash  held  in  reserve  for 
vacation  pay  due  employees  of  the  principal  business  divisions.  This 
fund  is  created  by  adding  a  percentage  to  the  direct  gold-labor 
charges  for  work  performed  by  the  divisions  listed  above  to  the 
credit  of  this  account.  The  account  is  debited  with  the  amount  paid 
to  employees  when  leave  is  actually  taken  or  when  leaving  the 
service. 

Table  No.  18. — Detail  of  contingent  reserves  (funded) 


Fiscal  year 
1928 

Fiscal  year 
1929 

$48.  777.  43 

1, 995.  36 

149. 92 

$48,  740.  33 

Sanitation 

i  2,  461.  86 

Civil  government - 

150.  57 

Total _ - 

50, 922.  71 

46,  429. 04 

»  Debit. 

The  amounts  shown  in  above  table  represent  credits  from  un- 
claimed wages  and  other  vouchers,  usually  of  small  amounts,  and  are 
used  to  absorb  uncollectible  accounts  and  other  minor  losses. 

The  debit  balance  in  sanitation  is  due  to  the  cancellation  of  uncol- 
lected hospital  bills  registered  from  July,  1925,  to  June,  1927.  This 
balance  will  be  adjusted  in  the  fiscal  year  1930  by  writing  off  to 
current  expenses. 
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1928 


1929 


Canal  operations: 

Canal  expenses $11,334,217.83       $12,459,244.91 

Depreciation— Amortization,  fixed  property 985,357.76  989,938.88 


Gross  canal  expenses ;    12,319,575.59         13,449, 183.79 

Canal  earnings  > \      3,  368, 374.  77  3, 812,  033.  08 


Net  canal  expenses '      8,951,200.82 

Canal  revenues  * I    27,176,045.68 


Net  canal  revenues __     18,224,844.86 

Fixed  capital  charge' i      7,343,774.39 


Surplus  or  deficit 10,881,070.47 


Business  operations: 

Business  revenues :    16,929,  247.24 

Business  expenses I     16,192,527.81 


Net  business  revenues. 
Fixed  capital  charge  s... 


736,  719. 43 
781,  864. 15 


Surplus  or  deficit. 


<  45, 144.  72 


Combined  canal  and  business  operations: 

Panama  Canal  revenues 44,105,292.92 

Panama  Canal  expenses 25,143,728.63 


Net  revenues 

Fixed  capital  charge  3. 


18, 961,  564. 29 
8, 125,  638.  54 


Surplus  or  deficit I    10,835,925.75 


9, 637,  150.  n 

27, 306, 925.  72 


17,  729,  77.">.  01 
7, 392, 091.  89 


10,  337,  683. 12 


17,236,785.02 
16, 498, 934.  76 


737. 850.  26 
788, 424.  05 


44,  603,  710. 74 
26, 136, 085.  47 


18, 467,  625. 27 
8, 180,  515. 94 


10,  287, 109.  33 


1  Canal  earnings  consist  of  sales  and  services  which  by  law  are  repaid  to  appropriation  for  canal  mainte  • 
nance,  and  hence  are  deducted  from  appropriation  expenditures. 

2  Canal  revenues  consist  principally  of  tolls,  and  by  law  must  be  covered  into  the  U.  S.  Treasury  as 
miscellaneous  receipts. 

3  No  capital  interest  is  charged  against  the  Panama  Canal  by  the  U.  S.  Treasury,  but  for  statistical 
comparison  a  theoretical  capital-interest  charge  at  3  per  cent,  the  rate  at  which  most  of  the  Panama 
Canal  bonds  were  sold,  is  included  in  above  table,  based  on  an  appraised  commercial  investment  in  the 
Panama  Canal,  amounting  to  between  $270,000,000  and  $275,000,000  according  to  fluctuating  investments 
in  working  capital.  The  balance  of  construction  cost  of  the  Panama  Canal,  amounting  to  approximately 
$113,000,000,  is  shown  on  Table  10,  making  the  total  construction  cost  of  the  Panama  Canal,  exclusive  of 
the  Military  and  Naval  Establishments  approximately  $385,000,000. 

*  Deficit. 

Table  No.  20. — Comparison  of  expenses,  revenues,  and  surplus  to  date 

CANAL  OPERATIONS 


Tolls 


1914 $14,618.68 

1915 4,343,383.69 

1916.. 2,399,830.42 

1917 5,631,781.66 

1918 6,264,765.71 

1919 6,156,118.95 

1920 8,493,082.56 

1921 11,261,919.31 


1. 44,565,500. 

To  business  surplus.. 


41.  565,  500.  98 

1922 ii,  193,383.47 

1923... 17,507,630.52 

1924 24,  2S9,  003.  10 

1925 21,374,664.  12 

1926 22,927,456.03 

1927... 21.217,  185.32 

1928 26,943.-1:5.  11 

1929 : 


Licenses,  fees, 
postal  receipts, 
etc. 


$158,711.96 
176,  617. 04 
147, 077.  57 
197, 898. 03 
442, 789. 01 
778.  197.  39 


Total  canal 
revenues 


Net  canal 
expenses 


$14,  618.  68 
4,  343, 383.  69 
2, 558, 542.  38 
5, 808,  398.  70 
6,411,843.28 
6, 354, 016.  98 
8,935,871.57 


$160,  030. 91 
4, 123, 128.  09 
6, 999,  750.  15 
6, 788, 047.  60 
5,920,342.91 
6,112,  194.77 
6, 548, 272.  43 


12,  040,  1 16.  70         9,  328,  300.  14 


Net  revenues 
(surplus) 


'$151,412.23 

220, 255.  60 

i  4,441,207.77 

'  979,  648. 90 

491.500.34 

211,822.21 

2,387,599.14 

2,711,816.56 


1,901,291.00 
480,724.95 


46, 466, 
480, 


791. 98 
724  95 


45, 986,  067.  03 


4X0,  724.  96 
480,  724. 96 


1, 420, 

192, 

184, 
392, 
207. 
217, 
391, 
232, 
243, 


566.  05 

208.8 

213.54 

250.  73 
954.04 
(ISO.  50 
623.  50 
532.  57 
391.  39 


45,  9S0, 

11,386, 

17,691, 
24,681, 
21,582, 
23,  145, 
24,608, 
27,  176, 
27,  366, 


067.  03 
592.  32 
844.06 
B53.89 
618. 16 
136.  53 
BOB.  82 
045.68 
925.  72 


Total... 220,142,471.04  j      3,482,421.17  1223,624,892.21 


45,986,067.03  i. 
7.919,017.63 
7,690,777.56 
8,373,905.39 
8,  116,693.  11 
7.  993,  168.  47 
8,997,715.02 
8,951,200.82 
9,637,150.71 


3, 466, 574.  69 
10, 001, 066.  50 
10,307,948.50 
13,  465, 924.  72 
15, 151, 668.  06 
1.'.  iU  1.093.  80 
18,224,844.86 
17,729,775.01 


113,665,996.07  i     109,958.  6 
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Table  No.  20. — Comparison  of  expenses,  revenues,  and  surplus  to  date — Contcl. 

BUSINESS  OPERATIONS 


Business 
revenues 

Business 
expenses 

Net  revenues 
(surplus) 

1914 

$690, 298.  32 
2, 135, 074.  92 
6, 488, 521. 61 
7, 579, 588. 44 
10,  324, 071. 91 
13,  684, 881. 18 
14, 705,  371.  82 
15, 232,  317.  08 

$695, 720. 71 
2, 191, 475.  70 
6, 476, 623. 17 
7, 540, 160.  78 
10,  317, 912.  35 

13,  623, 853.  92 
14, 465,  685.  69 

14,  668, 105.  88 

i  $5, 422.  39 

1915 - 

1  56, 400. 78 

1916     - 

11, 898. 44 

1917 

39, 427.  66 

1918 

6, 159. 56 

1919     - 

61, 027. 26 

1920. --.- 

1921                                  

239, 686. 13 
564,211.20 

Total 

70,  840,  125.  28 

69, 979, 538.  20 
379, 862. 13 

860,  587. 08 

1  379,  862. 13 

70, 840, 125.  28 
619, 584.  59 

70, 359,  400.  33 

480,  724. 95 

Interest  on  public  works,  Panama  and  Colon,  etc.,  not 

619, 584.  59 

71, 459,  709.  87 
7, 747, 227.  57 
10, 872, 843, 36 
12, 968, 777.  29 
14, 564, 114. 93 
15, 874, 478.  01 
15, 878,  654.  57 
16, 929, 247. 24 
17, 236, 785.  02 

70, 359, 400.  33 
7, 423, 968. 41 
9,  732, 200.  86 
12, 067, 153. 17 
13,  798, 198.  08 
15,  033, 167.  72 
15,002,117.77 
16, 192, 527.  81 
16, 498, 934.  76 

1, 100, 309.  54 

1922 -.- 

323,  259. 16 

1923 

1924 

1, 140,  642. 50 
901, 624. 12 

1925 - - 

765, 916.  85 

1926 - 

841, 310. 29 

1927 

876, 536.  80 

1928                                 - -- 

736, 719.  43 

1929 - 

737,  850. 26 

Total - - 

183, 531, 837.  86 

176, 107,  668.  91 

7, 424,  168.  95 

i  Deficit. 

COMBINED  OP 

ERATIONS 

Revenues 

Expenses 

Surplus 

$223,  624, 892.  21 
183, 531,  837.  86 

$113,665,996.07 
176, 107,  668. 91 

$109, 958, 896. 14 

7, 424, 168.  95 

Total - - 

407, 156,  730.  07 

289,  773,  664.  98 

117,383,065.09 

The  foregoing  table  covers  the  net  profit  from  Panama  Canal 
operations  since  the  opening  of  the  canal  for  commercial  traffic  in 
1914. 

The  expenses  do  not  include  interest  on  the  capital  investment. 
Canal  operating  expenses,  however,  include  an  annual  charge  for 
amortization  and  depreciation  from  1922  to  date,  amounting  to 
$2,800,000  and  $3,439,110.98,  respectively,  or  a  total  of  $6,239,110.98. 
(See  Table  No.  14.) 

Table  No.  21.— Statement  of  canal  earnings,  expenses,  and  net  expenses 


Fiscal  year  1929 

Net  canal 

Canal  expenses 

Earnings 

expenses 

Executive  department: 

$361,  333.  56 

440.  35 

283.  70 

45, 037.  28 

14, 018.  82 

2, 400. 00 

492.  33 

1,971.06 

212, 083. 90 

$129, 489.  35 
72.00 

$231, 844. 21 

368. 35 

283.70 

45, 037.  28 

188.  80 

13, 830. 02 

2,  400. 00 

492. 33 

1,971.06 

87, 083.  90 

125,000.00 

Total  

638,061.00 

216,  834. 05 

421,  226. 95 
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Table  No.  21. — Statement  of  canal  earnings,  expenses,  and  net  expenses — Con. 


Fiscal  year  1929 


Canal  expenses      Earnings 


Net  canal 
expenses 


Accounting  department: 

Accounting  oflice 

Paymaster's  office.. . 
Collector's  office 


Total. 


Washington  office: 

Chief  of  office 

Purchasing  bureau 

Assistant  auditor's  office. 
Disbursing  clerk's  office.. 


Total. 


Civil  government: 

Civil  affairs 

Customs 

Posts 

Schools 

Fire  protection 

Police  and  prisons 

District  court 

Codification,  Canal  Zone  laws. 

District  attorney.. 

Marshal.. 

Magistrates'  courts 


Total. 


Health  department: 

Chief  health  office 

Gorgas  hospital 

Colon  hospital.. 

Dispensaries 

I  orozal  hospital... 

Palo  Seco  colony 

Medical  store 

Quarantine  service 

Sanitation,  Panama 

street  cleaning  and  garbage  collection,  Panama. 

Sanitation,  Colon 

Street  cleaning  and  garbage  collection,  Colon 

Sanitation,  Canal  Zone 


Total. 


Technical  divisions: 

Office  engineer 

Meteorology  and  hydrography. 
Surveys. 


Total. 


Storehouses,  general: 

Balboa  store 

Administration  building  store. 

Paraiso  store 

Cristobal  store 


Total. 


Public  buildings  and  grounds: 

Chief  quartermaster's  office 

District  quartermaster,  Balboa 

District  quartermaster,  Pedro  Miguel. 

I  tistrict  quartermaster,  Gatun... 

District  quartermaster,  Cristobal 


Total. 


Municipal  expenses: 

9tree1  lighting.. 

Water  for  municipal  purposes... 

Roads,  streets  and  sidewalks 

Storm  sewers 

operation,  Pedro  Miguel  ferry. 

Total 


$447,801.89  t  $302,639.00 
46,856.74  28,776.00 
53,919.45  j    34,849.50 


548,578.08  I   306,264.50 


50,024.96  

203,082.76    40,990.42 

27,937.56  I 

8,369.12  


9, 414. 40 


40, 990. 42 


20, 098. 10 

32, 299.  25 
192,  873. 00 
312, 624.  64 
125,287.11 
436,  716.  24 

34, 014. 37 
8, 446.  22 

16, 074. 92 
9, 647. 65 

16,  265. 92 


1.00 

508.50 

11,692.97 

10,  557.  61 

133. 46 

64, 025. 19 

5.20 


1, 204, 347. 42 


27,  239.  66 

823,  559.  87 

125, 603.  79 

61, 173.  65 

191,931.85 

54, 116. 18 

8,  399. 83 

76, 723.  63 

42, 159.  02 

79, 477. 10 

21, 688. 71 

55, 627.  63 

145,  544.  95 


1, 713,  245.  87 


80,  824.  26 
37, 818. 11 
65, 095.  81 


183, 738. 18 


394, 175.  51 

6, 821.  56 

31,  214.  2S 

144, 345.  99 


576, 557.  34 


51,481.99 
241,642.  So 
51,109.66 
32, 689. 10 
81,438.29 


458,361.79 


IS.  376.61 
23, 400. 00 
124, 164.  79 
11,259.00 
30,  234.  28 

207, 434.  68 


86, 923. 93 


538. 78 

488,  568. 09 

71, 782.  67 

21, 852. 14 

177, 033. 43 

21,  439.  50 


38, 071.  95 
9, 823. 16 

64,251.72 
1,  507.  49 

46, 174.  54 

50, 481.  85 


991,  525.  32 


58,  571.  72 

2, 417. 63 

41,714.98 


102, 704.  33 


224,909.12 


6,  508. 10 
42,  210. 49 


273, 627.  71 


41,530.74 
112,293.19 
39, 093. 10 
22.62S.02 
32,  279.  37 


247, 824. 42 


$145, 162.  89 
18, 080. 74 
19, 069. 95 


182,313.  58 


50,024.96 

162, 092.  34 

27, 937.  56 

8,  369.  12 


248, 423.  98 


20, 097. 10 

31, 790.  75 
181, 180. 03 
302, 067. 03 
125, 153. 65 
372, 691. 05 

34, 009. 17 
8, 446.  22 

16,  074. 92 
9, 647. 65 

16,  265. 92 


1, 1 17, 423. 49 


26,  700. 88 
334, 991.  78 
53,  821. 12 
39, 321.  51 
14, 898. 42 
32,  676.  68 

8, 399.  83 
38, 651.  68 
32. 335.  86 
15, 225. 38 
20, 181.  22 

9,  453. 09 
95, 063. 10 


721,  720.  55 


22,  252.  54 
35, 400. 48 

23,  380. 83 


81, 033. 85 


169,  266.  89 

6,  821.  56 

24, 706. 18 

102, 135.  50 


302, 929.  63 


9,951.25 

129,349.66 

12,016.46 

10, 061.  08 

49, 158. 92 


210,  537.  37 


18, 376.  61 
23,400.00 
124, 164.  79 
11,259.00 
30,234.28 

207, 434.  68 


128  REPORT  OF   GOVERNOR   OF   THE  PANAMA  CANAL 

Table  No.  21.— Statement  of  canal  earnings,  expenses,  and  net  expenses— Con. 


Total. 


Marine  division: 

Marine  superintendent - • 

Port  captain,  Balboa - ■ 

Port  captain,  Cristobal 

Admeasurement  of  vessels... - 

Inspection  of  vessels - 

Pilotage- 
Balboa - 

Cristobal 

Tugs,  launches,  and  other  floating  equipment- 
Balboa.. - 

Cristobal 

Handling  lines — 

Balboa - 

Cristobal 

Aids  to  navigation 


Total. 


Locks  operation  and  maintenance: 
Gatun  Locks — 

Superintendence 

Operation.. 

Maintenance 


Total,  Gatun  locks. 


Pedro  Miguel  locks— 
Superintendence- 
Operation 

Maintenance 

Overhaul 


Total,  Pedro  Miguel  locks 


Miraflores  locks — 
Superintendence. 

Operation 

Maintenance 

Overhaul 


Total,  Miraflores  locks 
Locks  store,  Miraflores 
Total  locks... 


Gatun  Dam,  maintenance 
Gatun  spillway 

Damage  to  vessels  in  locks 
Damage  to  vessels  in  canal 

Channel  maintenance: 

Atlantic  entrance. - 

Gatun  Lake 

Gaillard  Cut 

Pacific  entrance 

Cristobal  Harbor 

Balboa  Harbor.. 

Removal  of  floating  obstructions 
Floating  cranes,  maintenance 
Dredging  division  work 


Total,  channel  maintenance 
Total... 


Amortization. 
Depreciation.. 


Grand  total. 


Fiscal  year  1929 


Canal  expenses      Earnings 


Miscellaneous  general  expense:  „, 

Railroad  tracks  maintenance 

Recruiting  and  repatriating  employees --- 

Transportation,  employees  on  Isthmus... 

Maintenance,  laborers'  quarters... - - 

Commercial  airport  survey.. 


18,  558. 91 

120, 000. 00 

94,  422.  63 

1,  324.  45 


263, 995.  83 


9, 137.  84 
146, 340.  29 
63,  881.  38 
47, 192.  98 

7, 148. 34 

194, 987. 06 
215, 452.  73 

275, 606. 06 
230, 805. 01 

154, 407.  23 
155, 705.  19 
226,  773. 81 


Net  canal 
expenses 


$29, 689.  84 
18, 558. 91 

120, 000. 00 

94, 422.  63 

1,  324.  45 


1,  727, 437. 92 


40,  427.  09 
337, 846. 15 
157,  681.  71 


535, 954.  95 


$25. 00 
7,  30S.  98 

144.00 
3,  620.  00 
2,  816.  35 

102,  248.  73 
245,  809. 00 

214,  702.  84 
256, 482.  65 

151,072.35 
154,808.00 
32, 653. 92 


1,171,691.82 


339.  95 


263, 995. 83 


9, 112.  84 
139,031.31 
63,  737.  38 
43,  572. 98 

4,331.99 

92,  738. 33 
1 30,  356.  27 

60,  903.  22 
1 25, 677.  64 

3, 334.  88 

897. 19 

194,119.89 


555,  746. 10 


535, 615. 00 


i  Earnings  exceeded  expenses. 
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The  earnings  of  the  divisions  engaged  in  the  transiting  of  vessels 
through  the  canal,  sanitation  and  civil  government,  arc  deducted 
from  the  gross  expenses  to  arrive  at  the  net  expenditures  from 
appropriations  for  the  maintenance  and  operation,  sanitation,  and 
civil  government  of  the  Panama  Canal  and  Canal  Zone. 

Approximately  $128,000  of  executive  office  earnings  and  $366,000 
of  accounting  department  represent  charges  against  business  divi- 
sions of  the  Panama  Canal  and  the  Panama  Railroad  Co.  for  a 
proportion  of  the  expenses  of  these  departments.  The  business  divi- 
sions are  reimbursed  for  their  proportion  by  adding  a  surcharge  to 
the  direct  costs  on  all  work  performed.  The  Panama  Railroad's 
proportion  is  distributed  to  the  various  units  of  that  organization. 

The  Government's  contribution  to  the  operation  and  maintenance 
of  clubs  and  playgrounds  is  $125,000.  All  in  excess  of  this  amount 
is  paid  from  receipts  and  profits  from  the  operation  of  the  club- 
houses. 

Forty  thousand  dollars  of  the  earnings  of  the  purchasing  bureau 
of  the  Washington  office  and  $227,458  of  the  earnings  of  the  general 
storehouses  on  the  Isthmus  represent  the  amounts  charged  against 
business  storehouse  operations  to  cover  purchasing,  inspection,  and 
handling  of  material  used  by  business  divisions  and  sold,  which  is 
recovered  through  surcharges  added  to  the  price  of  material. 

The  earnings  of  the  dredging  division  amounted  to  $302,436.52,  of 
which  $141,000  was  for  making  a  hydraulic  fill  at  Coco  Solo  for  the 
United  States  Navy,  $97,000  for  a  hydraulic  fill  at  Albrook  Field 
for  the  United  States  Army,  and  $15,713  for  the  Barraza  fill  in  the 
Republic  of  Panama  for  a  private  concern. 

Table  No.  22. — Statement  of  canal  revenues 


Fiscal  year  1928 


Fiscal  year  1929 


Tolls _ $20,943,513.11 

Postal  receipts |  148,218. 14 

Licenses,  fees,  fines,  etc . 74,288.00 

Interest 10,000.00 

Miscellaneous . 26.43 


Total 27, 170.045.  6S 


?27, 123,534.  33 

162,  590.  89 

72,651.38 

8, 108.  72 

40.40 

27,  366, 925.  72 


The  revenues  shown  in  the  above  table  are  exclusive  of  the  profits 
from  business  operations,  amounting  to  $737,850.26,  shown  in  Table 
No.  23,  which  will  be  covered  in  as  miscellaneous  receipts,  and  the 
$3,812,033.08  earnings  shown  in  Table  No.  21,  which  were  repaid  to 
appropriations. 
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Table  No.  23.— Statement  of  business  expenses,  revenues,  and  profit  and  loss, 

fiscal  year,  1929 


Fiscal  year  1929 


Expenses 


Revenues 


Profit  or 
loss 


Fixed  cap- 
ital charge 
3  per  cent 
per  annum 


Electric  light  and  power  system.. 

Electrical  work 

Water  system 

Municipal  engineering  work 

Public  works,  Panama 

Public  works,  Colon 

Shops  and  dry  docks 

Docks,  wharves  and  piers 

Handling  fuel  oil 

Business  storehouses,  including  fuel  oil 

Animal  and  motor  transportation 

Motor  car  repair  shop 

Building  repairs  and  construction 

Panama  Canal  press 

Gold  quarters 

Silver  quarters 

Rented  buildings 

District  quartermasters'  supplies 

Hotel  Tivoli 

Farm  bureau 

Marine  salvage  section 

Sand  and  gravel__ 

Nautical  charts  and  publications 

Fortification  d i vision 

Grand  total 


$503, 
658, 
487, 

1,  135, 
208, 
155, 

3,211, 
106, 
385, 

4,  486. 
485, 
203, 

2.  2S8, 
250, 
445, 
205, 

50, 
225, 
238, 

33. 

102, 

118, 

1. 

511, 


465.  25 
894.  79 
702.  54 
892.09 
566.  62 
981.  25 
081.97 
094.  31 
527.  08 
258.  44 
249.  87 
677.  41 
195.  34 
007.  48 
449.  44 
319.  20 
359.  56 
316.  54 
276.  46 
305. 17 
728.  65 
286.  54 
815.  61 
483. 15 


$764, 
676, 
525, 
1,  161, 
240, 
177, 

3,  260, 

74, 
548, 

4,  608, 
498, 
205, 

2,341, 

254, 

437, 

205, 

77, 

225. 

259, 

33, 

22, 

122, 

3, 

511, 


242.  69 
919.  37 
172.  50 
043.  07 
952.  63 
777.15 
301.  83 
293.  28 
721.  94 
623.  58 
887. 06 
720.  65 
563.  62 
095.32 
117.96 
319.  20 
789.  25 
950.  22 
202.  IS 
881.17 
426.  80 
175. 15 
122.  25 
483.  15 


$260.  777.  44 

18, 024.  58 

37,  469.  96 

25. 150.  98 

32, 386.  01 

21.795.90 

49,  219.  S6 

2  31.  801.  03 

163, 194.  86 

122.3r,:,.  14 

13,  637.  19 

2, 043.  24 

53, 368.  28 

4. 087.  84 

2  8,331.48 


27,  429.  69 

633.  68 

20, 925.  72 

579.  00 

80,  301.  85 

3. 888.  61 

1,306.64 


16,498,934.76    17,236,785.02   *  737, 850.  26 


$231,810.20 

3, 560.  22 

87,  671.  64 

11,114.64 

i  32, 386.  01 

i  21, 795. 90 

49,  520.  41 

71,046.00 

44, 686.  71 

23,  092. 14 

15.720.25 

1.894.8.-) 

11,177.00 

3.  862.  22 

135,341.61 

18. 855.  06 

12, 859.  43 


7,676.41 
125.  47 
741.08 

3,  473. 94 
12.86 


788, 424.  05 


1  Figured  at  2  per  cent  in  accordance  with  contract. 

J  Denotes  loss. 

*  Profits  on  public  works,  Panama  and  Colon,  amounting  to  $54,181.91  have  been  included  in  quarterly 
remittances  to  the  United  States  Treasurer,  covering  interest  and  amortization  collections  from  the  Re- 
public of  Panama.  The  balance  of  the  $737,850.26,  net  profits  above  after  deducting  the  $54,181.91,  already 
remitted,  which  balance  amounts  to  $683,668.35,  will  be  immediately  covered  into  the  United  States 
Treasury  as  miscellaneous  receipts,  United  States  Revenues,  in  accordance  with  regulations. 

The  profit  on  business  operations  for  the  fiscal  year  1928  was 
$736,719.43,  compared  to  $737,850.26.  shown  in  the  above  table. 

Business  operations  of  the  Panama  Canal  are  conducted  as  sepa- 
rate and  distinct  from  the  operation  and  maintenance  activities 
directly  connected  with  the  transiting  of  vessels.  Under  the  annual 
appropriation  act,  the  Panama  Canal  is  authorized  to  use  funds  ap- 
propriated for  the  operation  and  maintenance  of  the  Panama  Canal 
in  conducting  auxiliary  business  enterprises  with  the  provision  that 
funds  so  used  will  be  recovered  and  repaid  to  the  appropriation  to 
be  used  for  the  purpose  for  which  they  were  originally  appropriated, 
and  with  the  further  provision  that  any  profits  derived  from  such 
business  activities  be  covered  into  the  United  States  Treasury  as 
miscellaneous  receipts  annually  (except  for  public  works.  Panama 
and  Colon,  which  by  special  regulation  are  covered  in  quarterly). 

The  expense  of  electrical  work  includes  the  operation  and  mainte- 
nance of  the  telephone,  telegraph,  and  automatic-signal  system  for 
the  Panama  Kailroad,  amounting  to  $192,504.44,  as  compared  with 
$202,682.21  the  previous  year.  The  entire  amount  is  charged  to  the 
Panama  Railroad,  which  receives  the  revenue  derived  from  the 
service,  and  the  net  results  are  shown  in  the  Panama  Railroad  annual 
report. 
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The  net  revenue  of  the  water  sj'stem  lacks  approximately  $50,000 
of  covering  3  per  cent  on  the  investment,  which  represents  water  for 
fire-protection  purposes,  for  which  the  water  system  receives  no  book 
credit.  This  arrangement  was  approved  by  the  Secretary  of  War 
on  recommendation  of  the  governor  in  letter  of  August  20,  1923,  that 
the  charge  of  approximately  $50,000  for  fire  protection  be  discon- 
tinued and  that  the  water  system  be  expected  to  yield  only  approxi- 
mately 1  per  cent  interest  on  the  investment. 

The  account  for  docks,  wharves,  and  piers  shows  a  loss  of 
$31,801.03,  which  is  due  to  an  expenditure  of  $39,111.60  for  repairs 
to  Dock  15,  Balboa,  which  gave  way  in  1928,  requiring  the  rebuilding 
of  a  portion  of  the  dock.  The  total  cost  to  date  for  this  work 
amounts  to  $152,743.90. 

The  total  cost  of  operating  and  maintaining  silver  quarters  was 
$252,752.48,  which  is  approximately  $47,000  more  than  the  rents  col- 
lected. The  loss  was  charged  to  the  allotment  for  maintenance  of 
laborers'  quarters,  as  shown  under  "Miscellaneous  General  Ex- 
penses," Table  No.  21. 

The  loss  in  the  marine  salvage  section  is  due  to  the  fact  that  the 
Panama  Canal  does  not  compete  with  commercial  salvage  companies 
but  maintains  this  section  for  protection  of  shipping  in  Canal  Zone 
and  adjacent  waters  in  connection  with  aids  to  navigation. 
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This  table  shows  the  status  of  Panama  Canal  working  capital  by 
rhe  various  appropriations  and  funds  by  which  it  is  separately 
accountable  under  existing  laws  and  Treasury  regulations. 

A  revolving  fund  of  $4,490,000  is  reserved  to  cover  the  net  invest- 
ment in  store  stock  and  current  accounts.  Cash  to  meet  the  total 
amount  of  funded  reserves  is  also  set  aside,  and  the  balance  indicates 
the  amount  available  for  expenditure  for  operation  and  improve- 
ments to  be  added  to  the  appropriations  for  the  ensuing  fiscal  year, 
as  shown  at  the  foot  of  Table  11,  but  which  appropriations  will  nor 
be  taken  into  account  until  the  first  of  the  coming  fiscal  year. 

Table  No.  25. — Status  of  public  works  in  cities  of  Panama   and   Colon  Junlp 

SO,  1929 


Total 

Panama 

Colon 

Construction  cost: 

$1,500,236.90 
1,218,532.26 

$876, 353.  22 
592, 913.  23 

$623, 883.  68 
625,619.03 

Total 

2, 718,  769. 16 

1,469,266.45 

1,249,502.71 

Maintenance,  operation  and  repairs  (including  proportion  of 
zone  system) 

3,922,899.31 

2, 277, 168.  88 

1,645,730.43 

Interest  at  2  per  cent  per  annum: 

486, 889.  48 
394,012.73 
297, 145.  83 

272, 334.  45 
206,313.93 
199,  842.  68 

214,555.03 

Pavements . 

187,698.80 

97,303.15 

Total 

1,178,048.04 

678,491.06 

499  556.  98 

7,819,716.51 

4, 424,  926.  39 

3,394,790. 12 

Water  rentals  and  deficit  payments: 

3, 922, 899.  31 
1.178,048.04 
1,118,602.62 

2, 277, 168.  88 
678, 491.0(5 
597,  951.  42 

1.645,730.43 

Interest 

499,  556.  98 

520,651.20 

Total 

6, 219, 549.  97 

3,553,611.36 

2,665,938  61 

Capital  cost  reimbursable  June  30,  1929: 

899,701.60 
700, 464.  94 

1,600,106.54 

525,  430.  90 
345,  884.  13 

871,315.03 

374, 270.  70 

Pavements 

354,580.81 

Total 

728,851.51 

Total  payable  from  water  rentals 

7.819,716.51 

4,  424,  926.  39 

'    V.I!    T'.'li    !_' 

The  Panama  Canal  supplies  water  to  the  cities  of  Panama  and 
Colon  from  the  Canal  Zone  system,  and  maintains  the  sewers  and 
streets  in  the  two  cities  under  a  contract  entered  into  between  the 
Panama  Canal  and  the  Republic  of  Panama  in  1907.  The  Panama 
Canal  collects  the  water  rentals  from  the  residents  of  these  two 
cities,  and  uses  the  funds  to  cover  the  cost  of  the  water  and  main- 
tenance of  sewers  and  streets,  interest  on  the  unamortized  invest- 
ment at  2  per  cent  per  annum,  and  amortization  based  on  50  years 
from  1907.  Interest  on  the  investment  amounting  to  $1,178,048.04 
and  $1,118,602.62  repaid  on  the  capital  cost  have  been  covered  into 
the  United  States  Treasury  as  miscellaneous  receipts. 
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Table  No.  26. — Detail  of  cost  of  production  and  distribution  of  electric  current 


Gatun  hydroelectric  generating  station: 

Operation  and  maintenance .. 

Division  and  general  expense 

Reserve  for  depreciation 

Reserve  for  repairs 


Total  cost. 


Fiscal  year 
1928 


$45, 395.  64 

16,080.15 

24, 959.  40 

2, 400. 00 


3,835.19 


Net  kilowatt-hours  generated 57,623,973 

Unit  cost _ - $0.0015 


Miraflores  Diesel  electric  generating  station  (new  plant): 

Operation  and  maintenance. 

Division  and  general  expense 

Reserve  for  depreciation 

Reserve  for  repairs... 


Total  cost. 


Net  kilowatt-hours  generated. 

Operation  of  substations: 

Balboa 

Cristobal 

Gatun 

Miraflores 

Summit 

Gamboa.. 

Division  and  general  expense.. 

Reserve  for  depreciation 

Reserve  for  repairs 


36,  739. 05 
11,882.83 
22,184.07 


70, 805.  95 


72,  700 


Total  cost. 


Transmission  lines: 

Inspection  and  maintenance.. 
Division  and  general  expense. 

Reserve  for  depreciation 

Reserve  for  repairs 


Total  cost. 


Distribution  lines: 

Inspection  and  maintenance.. 
Division  and  general  expense . 
Reserve  for  depreciation 


Total  cost. 


Grand  total  cost  of  distributed  power. 


Total  net  kilowatt  hours  (including  line  loss). 
Unit  cost  exclusive  of  capital  charges 


17,660.26 
18,  567.  75 
21,981.81 
23,171.51 
11,136.62 

4,  936.  78 
29, 266.  20 
27,615.72 

1,500.00 


Fiscal  year 
1929 


155, 836. 65 


19, 858.  32 
5, 905. 81 

20, 336. 04 
4, 980.  00 


51,080.17 


90.419.35 

1,076.20 

16,  723. 80 


108, 219.  35 


474, 777.  31 


57, 696. 673 
$0. 0082 


$40, 331.  60 

15,090.03 

28, 925. 71 

2, 400. 00 


86. 747. 34 


56, 880, 866 
$0.0015 


56, 269.  52 

12,713.75 

26, 496. 17 

3, 000. 00 


98, 479.  44 


4, 102.  200 


053.  52 
903.  73 
816.08 
583. 48 
452.  58 
174.57 
880.  25 
343.  60 
500. 00 


145,707.81 


19,419.10 
6, 208.  79 

23, 567.  65 
4, 980.  00 


54, 175.  54 


97,  393.  90 
1,339.11 
19,622.11 


118,355.12 


503, 465.  25 


60, 983. 066 
$0.  0083 


i  The  Miraflores  Diesel  generating  station  is  operated  as  a  reserve  station  and  for  stand-by  service. 
During  the  fiscal  year  1928  the  plant  was  operated  for  a  total  of  1,003  engine-hours,  while  during  the  fiscal 
year  1929  it  was  operated  for  a  total  of  2,021  engine-hours  to  care  for  peak  loads  and  reserve  service. 

Table  No.  27. — Statement  of  cost  of  dredging,  fiscal  year  19.29 


I 

Gaillard  Cut 

Pacific 
entrance 

Balboa 
Harbor 

Total 

YARDAGE 

Quantities  excavated: 
Dipper  dredges- 
Earth 

177,200 
968,  500 

101,  750 
265, 500 

66, 100 
446, 850 

345, 050 

1,680,850 

Total.. 

1, 145,  700 

367,  250 
1,947,300 

512, 950 
36,000 

2,  025,  900 

Suction  dredges,  earth 

1,  983, 300 

Total  yardage 

1, 145, 700 

2, 314,  550 

548, 950 

4,009,200 
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Table  No.  27. — Statement  of  cost  of  dredging,  fiscal  gear  1929 — Continued 


Gaillard  Cut 


Pacific 
entrance 


Balboa 
Harbor 


Total 


COST 

Operation: 

Dredging,  dipper — 

Dipper  dredges 

Tugs  and  barges.. 
Hydraulic  graders. 

Drill  barges.. 

Drilling 

Blasting 

Sluicing 

Channel  lights 

General  expense... 


Total,  dipper  dredging. 
Cost  per  cubic  yard 


Dredging,  suction — 
Suction  dredges. 

Relay  pumps 

Pipe  lines 

Dikes 

General  expense. 


Total,  suction  dredging. 
Cost  per  cubic  yard 


Total  dredging  expense... 
Total  cost  per  cubic  yard. 


$184, 444.  73 

309, 992. 85 

16,  798. 60 

11,772.73 

65, 371. 60 

51, 178.  71 

12, 279. 39 

2, 966.  05 

147, 562. 27 


3,469.17       $128,784. 


76, 156. 68 


99, 959. 33 


118,846.67         118,453.73 


16, 130.  08 


66, 637. 98 


$411,698.89 

486, 108.  86 

16, 798. 60 

249, 073. 13 

65, 371. 60 

51, 178.  71 

12, 279. 39 

2, 966. 05 

230, 330. 33 


802,  366. 93 
.7003 


309, 602.  60 
.8430 


413,836.03       1,525,805.56 
.8067  !  .7531 


137,619.01 
21, 382.  90 
47, 563. 86 


85, 527.  37 


802,  366. 93 
.  7003 


292, 093. 14 
.1499 


601,695.74 
.2600 


9,  758. 64 

1,048.31 

514. 90 

300.  70 

4, 676. 80 


16, 299. 35 
.4528 


430, 135.  38 
.7830 


147, 377. 65 
22,431.21 
48, 078.  76 
300.70 
90,204.17 


308, 392.  49 

.1555 


1, 834, 198. 05 
.4575 


Table  No.  28.— {Receipts  and  disbursements  by  collector  of  Canal  Zone  funds 


FISCAL  YEAR   1928 

Cash  on  hand  July  1,  1927 $778,999.05 

Receipts: 

Clubhouse  funds $367, 800.  68 

Trust  funds 17,877.36 

Money-order  funds..  1,  402,  573.  69 

Interest.. 22,349.69 

1,810,601.42 


Disbursements: 

Clubhouse  funds 368,513.26 

Trust  funds 19,315.79 

Money-order  funds..  1,  394, 853.  45 
Interest. 22,471.76 


2,  589,  600.  47 


1,805,154.26 

Cash  on  hand  June  30,  1928 784,446.21 

Clubhouse  funds $104,122.56 

Trust  funds... 7,835.63 

Postal  savings 181.00 

Money-order  funds..      664, 451. 13 
Interest.. 7,855.89 


FISCAL  YEAR   1929 


Cash  on  hand  July  1,  1928 $784,446.21 

Receipts: 

Clubhouse  funds $417,843.39 


Trust  funds. 
Money-order  funds. 

Interest 

Air  mail  funds. 


29,  273.  72 

1,  699,  768.  07 

22,  767.  84 

32, 926.  15 

2,  202,  579. 17 


Disbursements: 

Clubhouse  funds 

Trust  funds 

Money-order  funds. 

Interest. 

Air-mail  funds 


2, 987, 025.  38 


393, 445.  82 

28, 498. 17 

1,  652,  274.  25 

21,066.91 

10,  536.  38 


2, 105, 821.  53 

Cash  on  hand  June  30,  1929 881,203.85 

Clubhouse  funds $128,  520. 13 


Trust  funds. 

Postal  savings 

Money-order  funds. 

Interest. 

Air  mail  funds 


8,611.18 

181.00 

711,944.95 

9,  556.  82 

22,  389.  77 


Table  No.  2'J. — Statement  of  collections  made  by  collector  repaid  to  appropria- 
tions, and  collections  deposited  to  miscellaneous  receipt-  during  fiscal  year 
ended  June  80,  1929 


MAINTENANCE  AND  OPERATION,  PANAMA  CANAL 

Collections  credited  to  earnings: 

Executive  office  services $58,  723.  0"i 

Cables  and  radiograms 72.  00 

Salesof  Canal  Record 15.50 

Clubs  and  playground  services..  79, 134.  25 

Accounting  office  services 155,  583.  71 

Lost  metal  checks 656b  50 

Paymaster's  office  services 16, 62.'..  00 

Collector's  office  services 2:*.  355.  00 

72060—29 10 


Collect  ions  credited  to  earnings— Con. 

Safety  deposit  box  rentals $879.  50 

Office  engineer  services 1,  469.47 

Sales  of  prints t.  B17.4I 

Meteorology    and    hydrography 

division  services 59.33 

Survej  section  services 

Balboa  storehouse  services 1.415.48 

l  araiso  storehouse  sen  ices 8.09 

( ' list < ii  ai  storehous r vices 243. 18 
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Collections  credited  to  earnings—  Con. 
Chief  quartermaster's  office  serv- 
ices   $8,770.74 

District  quartermaster,   Balboa, 

services 12,864.30 

District     quartermaster,    Pedro 

Miguel,  services 12,225.04 

District    quartermaster,    Gatun, 

services 7, 151.89 

District     quartermaster,      Cris- 
tobal, services 4,407.36 

Port  captain,  Balboa,  services. . .  3, 434. 66 

Admeasurement  of  vessels 3, 649. 00 

Inspection  of  vessels 2, 801. 00 

Pilotage,  Balboa 101,371.25 

Pilotage,  Cristobal 245,963.00 

Tug  and  launch  service,  Balboa..  201, 448. 90 
Tug  and   launch   service,    Cris- 
tobal..  -- 242,479.05 

Handling  lines,  Balboa 144,331.00 

Handling  lines,  Cristobal 154, 616. 00 

Aids  to  navigation... 12,  763. 83 

Qatun  locks,  services 22.00 

Gatun  Dam,  services 1,909.41 

Dredging  division,  services 184,  599.  28 

Electric  current. 314,542.37 

Electric  work 107,135.21 

Telephone,  telegraph,  and  signal 

work 193,996.03 

Sale  of  water 238,156.33 

Municipal  engineering  work 283,917. 13 

Water  rentals ,  Panama 179, 642. 85 

Water  rentals,  Colon 120,994.  59 

Shop  work 1,788,729.87 

Dry  dockage,  Balboa 87,640.72 

Dry  dockage,  Cristobal 22, 096. 89 

Dockage  and  wharfage 95,445.  98 

Handling  fuel  oil 502,161.69 

Fuel-oil  sales. 33,317.00 

Fuel-oil     tank     and     tank-site 

rentals 19, 956. 00 

Business  store  sales 1, 391,  579. 40 

Animal   and   motor   transporta- 
tion...   129,882.35 

Motor  car  repair  shop  work 46, 043. 07 

Building   repairs   and   construc- 
tion   597,432.26 

Panama  Canal  press  services 105, 961. 60 

Gold  quarters  rentals 432, 699. 14 

Silver  quarters  rentals 202, 909. 18 

Garage  rentals 43,835.99 

Boathouse  rentals 544.05 

Restaurant  rentals 9,780.00 

Building     and     building     site 

rentals 17, 519. 21 

Building  sites  and  rentals,  Las 

Cascadas 3,241.90 

Market  rentals 2,484.20 

Sale  of  stove  fuel 1,631.23 

Sale  of  gasoline 113,777.63 

Sale  of  general  supplies 13, 347. 61 

Exchange  of  furniture 9,591.49 

Exchange  of  mattresses 4,  624.04 

Mattress-factory  sales 28,089.52 

Janitor  service 28,302.13 

Crank-case  service 446.50 

Hotel  Tivoli... 234.412.60 


Collections  credited  to  earnings— Con. 
Farm-produce  sales  by   agrono- 
mist  $1,551.98 

Land  rentals 33,844.48 

Marine  salvage  section 25,726.47 

Sales  of  sand  and  gravel 29, 605.  80 

Sales    of    nautical    charts    and 

publications 3,146.60 

Fortification-division  services 484, 101.49 

Collections  credited  to  expenses: 

Injury  compensation 115.65 

Commissary  coupons  honored  by 

The  Panama  Canal 1,488.65 

Telephone  and  telegraph  work..  1.  60 

Municipal  engineering  work 7,012.05 

Shops  and  dry  docks 213.82 

Fuel-oil  plants... 34.02 

Animal   and   motor   transporta- 
tion  6.08 

Motor  car  repair  shop 4. 12 

Building   repairs   and   construc- 
tion  65. 10 

Gold  quarters 35.25 

Silver  quarters 1,218.65 

Rented  buildings. 9.38 

District  quartermaster  supplies.  .44 

Hotel  Tivoli 89.63 

Farm  bureau 838.  84 

Marine  salvage  section 1, 855. 49 

Fortifications  division 1,  798.  57 

Claims  against  carriers  and  con- 
tractors  133.87 

Surplus  and  obsolete  property. ..  22, 106. 02 

Clubs  and  playgrounds  services .  50.  00 

Surveys  section .50 

District  quartermaster,  Balboa 

District  quartermaster,  Gatun...  263.  76 

Port  captain,  Balboa 3,137.50 

Port  captain,  Cristobal.. 3, 898. 58 

Lighthouse  subdivision 15,  271. 14 

Atlantic  locks 5.41 

Pacific  locks 10.28 

Gatun  Dam 15.00 

Dredging  division. 14,626.09 

General  accounts.. -.  14,412.90 

Recruiting  and  repatriating  em- 
ployees   458. 00 

Total,  maintenance  and  op- 
eration      9,764,312.32 

SANITATION,  CANAL  ZONE,  PANAMA  CANAL 

Deduction    certificates    for    medical 

services - $25,389.51 

Chief  health  office 491. 28 

Gorgas  hospital  fees 344,406.55 

Gorgas  hospital  mess 34,377.46 

Gorgas  hospital  burials 7,609.76 

Gorgas  hospital  miscellaneous 9,889.09 

Colon  hospital  fees 47,699.96 

Colon  hospital  mess 5,937.03 

Colon  hospital,  miscellaneous 2, 142. 40 

Line  dispensaries 21,  499.  23 

Corozal  farm  produce -  27,681.08 

Corozal  farm  pasturage.. 3.00 

Corozal  hospital  fees 112,116.28 

Corozal  hospital,  miscellaneous 4,  745. 18 

Palo  Seco  colony 19, 632.  75 
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Quarantine  subsistence 

Quarantine  miscellaneous.- - 

Sanitation,  Panama 

Street  cleaning  and  garbage  collection, 

Panama 

Sanitation,  Colon -- 

Street  cleaning  and  garbage  collection, 

Colon 

Sanitation,  Canal  Zone-- 

Kefunds .. - 

O  eneral  accounts --- 

Total,  sanitation.. 


CIVIL   GOVERNMENT,    PANAMA    CANAL, 

ZONE 

Civil  atfairs -- - 

Customs -- 

Postal  service 

School  tuition 

Sale  of  school  books 

Miscellaneous  school  credits 

Fire  protection 

Police  and  prisons 

District  court-  _ 


$9, 472. 26 
27,  6-15. 54 
9,179.15 

104,097.70 
1,424.24 

72,  609. 14 

18,091.40 

345. 18 

41.47 

907,  72G.  G4 

AND    CANAL 

$1.00 

238.50 

4,  992.  97 

9,325.17 

726. 98 

505.46 

91.01 

58,  268. 13 

5.20 


Refunds 

Total,  civil  government- 


Si  03. 80 


74,  268.  22 


MISCELLANEOUS   RECEIPTS 


Public  works,  Panama,  amortization 

and  interest 104, 887.  75 

Public  works,   Colon,  amortization 

and  interest 47. 

Tolls 27,123,534.33 

Postal  receipts 162,590.89 

Licenses,  motor  vehicle 37,889.39 

Licenses,  other. 315.00 

Permits,  personal 6,354.00 

Permits,  corporate.. 2,  74.5.42 

Fees,  district  court.. 2,565.55 

Fees,  magistrates'  courts 247.00 

Fees,  other 2,130.52 

Fines,  district  court 3,022.  75 

Fines,  magistrates'  courts. 1 7, 381 .  75 

Interest  on  money-order  funds 8, 000. 00 

Interest,    general    deposit,     district 

court 108.72 


Total,  miscellaneous  receipts...  27, 519,  488.  73 


RECAPITULATION 


Maintenance  and  operation,  Panama  Canal 

Sanitation,   Canal   Zone,    Panama  Canal 

Civil  government,  Fauama  Canal  and  Canal  Zone. 


$9,764,312.32 

907,726.64 

74,258.22 

Total   repaid,  to  appropriations 10,  746,  297.  18 

Mi-,  ollaneous   receipts 27,  519,  488.  73 

Grand   total 38,  265.  785.  91 

In  addition  to  the  foregoing  the  collector  handled  independent 
funds  consisting  of  clubhouse  funds,  trust  funds,  postal  savings, 
money-order  funds,  air-mail  funds  and  interest,  as  shown  in  Table 
No.  28.  amounting  to  $2,202,579.17.  Collections  for  account  of 
the  Panama  Railroad  Co.,  not  appearing  in  these  tables,  amounted 
to  $16,975,116.88,  making  a  total  cash  turnover  of  approximately 
$57,500,000.  The  amount  handled  through  the  collector's  security 
deposit  accounts  totalled  $34,425,266.13,  as  shown  in  Table  No.  30. 

Tabu;  No.  30.— Statement  of  collections  in  the  collector's  special  deposit  account 


Fiscal  year  1928 

Fiscal  year  1929 

I'nited 
States 

Isthmus             Total 

Ugted         Istnmus 

Total 

On  hand  Julv  l„ 

$6,  796.  20       $460,  542.  81 '      $467, 339. 01 
42,  427. 62   34,279,369.01,  34,321,796.63 

$478, 675. 9l!      $478,675.91 

$45,  454.  97 

34, 379, 811. 16   34, 425, 266.  13 

Total.. 

49,223.82   34,739,911.82   34,789,135.64 

45,  454. 97 

34,858,487.07   34,903,942.04 

Disposition: 

Panama    Canal    bills 
applied 

l 

38, 985. 60J  29,  623, 204.  35   29, 662, 189.  95 

4,257.98;     4,597,744.13     4,602,002.11 
5, 980.  24           40,  287. 43           46, 267.  67 

32,  401.  51 

29.  747.  305.  GO   29.  779.  707.  1 1 

Payments  to  individ- 
uals and  companies.. 
Kefunds 

202.36     4,490,597.33     4,490,799.69 

6,  651. 10           55, 073. 85           61.  724.  95 

Total 

49,223.82   34,261,235.91    34,310,459.73 

39, 254. 97 

34, 292, 976.  78   34, 332, 231.  75 

Balance  on  hand  June  30. . 

478,675.91         478,675.91 

6,200.00         565.510.29         571.710.29 
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Table   No.   31. — Postal   service- 
business   of   the    Canal   Zone 

June  SO,  1029 


statement    showing    the   monthly   money-order 
postal    service    during    the    fiscal    pear   ended 


Month 


Money  orders  is- 
sued, including 
deposit  money 
orders 


Num- 
ber 


1928 

Julv 8,509 

August. 9,094 


September. 

October 

November . 
December.. 


1929 

January 

February.. 

March 

April.. 

May 

June 


Total. 


8,251 
9,631 
10,  007 
12, 361 


10,823 
12, 812 
11,946 
10, 326 
9,883 
9, 004 


Amount 


Interest 
paid  on 
deposit 
money 
orders 


$185,965.96  $1,053.39 


197,  213. 94 
199,  643. 93 
214,641.10 
207, 912.  60 
231,  733.  84 


244,  075.  22 
308, 188.  52| 
278,  555.  29 
231, 485.  60 
216, 624. 19 
197, 163.  21 


1, 368.  21 

1,  649.  21 

728.92 

1, 133.  67 


835.  50 

788. 09 

793.  62 

1,  033.  90 

1,413.22 

1,197 


122,647    2,713,203.40    12,983.67 


Money  orders  paid  by  (anal 
Zone  post  offices 


United 
States 


$17,  877.  51 
19, 078. 93 
14,  523.  36 
19, 252.  00 
16, 138. 98 
25, 189.  76 


162.  87 
235.  90 
905.  41 
784.  66 
282.  40 
464.  SO 


Cost  a 
Rica 


S3:!.  70 

287.  36 

9.  50 

0.  93 

47.  00 
84.  00 


56.  60 
63.  25 
152.  50 
32.00 
17.50 


Canal 
Zone  ' 


$71,814.24 
73,  348.  60 
85,221.00 
61.875.69 
65,  138.  77 
73,818.29 


55,  984.  45 
54.  452.  63 
61,972.86 

85,  503.  43 
88,  987.  49 
83,  089.  46 


Canal  Zone  money 
orders  paid  by- 


Costa 
K  ica 


United 
States 


$2,  530.  10 


$164,  720.  51 
S3,  012.  69 
154, 340. 33 
10S,  767.  86 
105, 098.  73 
104,914.68 


•  ; ; 
153,541.08 
109,  779.93 
176,449.62 
139,243.  15 
92,  082.  59 


6.  641     790.  34   861,  206. 81 


4.  147.31    1,804  I 


1  Including  deposit,  money  orders. 


Table  No.  32. — Postal  service — .statement  of  postal  revenues, 

June  30,  1929 


fiscal  year  ended 


Month 


1928 
July 

August 

September 

October. 

November 

December 

1929 

January 

February 

March 

April 

May... 

June 

Total  1929 

Total  1907-1928.. 

Total  1907-1929. 


Receipts 


Miscel- 
laneous 


$100. 00 
100.  00 
100.00 
100.  00 
100.  00 
100.  00 


100.  00 
100.  00 
100.  00 
100.  00 
100.  00 
100.  00 


1,  200.  00 
20,  889.  58 


22,  089.  58 


Money- 
order  fees 


$801.  02 
856.  69 
783.  63 
895.  69 
982. 19 
1, 176.  73 


1,  092.  21 
1,345.10 
1,  203.  13 
1,  007.  46 
947. 32 
882. 13 


11,973.30 
322,  432. 14 


334, 405.  44 


Stamp  sales 


$8, 454. 88 
9, 072.  65 
8, 023. 46 
10, 928.  76 
10, 661.  02 
17,  759.  02 


17,  406.  60 
9,  790.  00 

10,  568. 15 
9,  786.  46 

11,275.87 
8, 959.  06 


Box  rent 


132,  685.  93 
1,971,878.14 


2,  104,  564.  07 


$1,  739.  55 

74.10 

1, 188.  95 

1,  872.  70 

125. 80 

884.  95 


2,  201.  15 
110.20 
1.  374.  40 
1,838.65 
65.45 
1,  491.  55 


News- 
paper 
postage 


12, 967.  45 
134, 446.  25 


147,  413.  70 


$321. 20 
284.40 

292.  29 
317.  25 

293.  42 
340.  21 


383.  51 
370. 17 

432.  17 

433.  06 
394.  72 
356. 95 


4, 219. 35 
28, 455.  08 


32,  674.  43 


Total 
revenue 


Interest 

on 
money- 
order 

funds 


$11,416.65 
10. 387. 84 
10,  388.  33 
14, 114.  40 
12, 162.  43 
L0,  260. 91 


21,183.47 
11,715.47! 
13,  677.  85! 
13, 165.  63: 
12,  783.  36! 
11,789.69 


$2,  502.  20 

1,  072. 99 

946.  99 

4.  439.  75 

850.17 

902.  67 


2,  516.  12 
1,039.64 

984.  56 
4.  947.  69 
1,386.80 

i,  its.  2-; 


163,  046.  03   22.  7t;,7.  S4 
2.  47S.  101.  19,  293,517.05 


2.641.147.22  316.  284.  S9 
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Table  No.  59. 


-Statement  of  account,  the  Panama  Canal  and  United  States 
Treasury 


[Figures  to  1928,  inclusive,  are  based  on  the  annual  reports  of  the  Treasury  Department,  except  that 
"Withdrawals"  include  the  annual  payment  of  $250,000  to  the  Republic  of  Panama,  and  "Deposits" 
include  dividends  on  Panama  Railroad  Co.  stock,  neither  of  which  are  included  in  the  U.  S.  Treasury 
statement.  The  figures  for  1929  are  in  accordance  with  Panama  Canal  records,  as  Treasury  reports  are 
not  yet  available,  the  only  difference  being  for  funds  in  transit  between  Panama  and  Washington  ] 


Fiscal  year 


1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912. 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920. 
1921. 
1922. 
1923 
1924 
1925. 
1926. 
1927. 
1928 
1929 


Withdrawals 


$9, 985 
50, 164,  500 
3, 918,  819 
19, 379, 373 
27, 198, 618 
38, 093, 929 
31,419,442 
33,911,673 
37, 038, 994 
34,  285, 276 
40, 167,  866 
31,  702, 359 
24, 677, 107 
14, 888, 194 
16, 199,  262 
13,  549, 762 
10, 954, 409 
6,  281, 463 
16, 480,  390 
3,041,035 
3, 870.  503 
7,391,711 
9, 300,  509 
8,  669,  333 
7. 863, 376 
10, 909,  442 
10,  214, 659 


Deposits 


$371, 253 

380, 680 

1, 178, 949 

1, 083, 761 

705, 402 

3, 214, 389 

1, 757,  284 

2, 982, 823 

4,  070,  231 

698,  647 

4, 130,  241 

2,  869, 995 

6, 150, 668 

6, 414,  570 

6,  777, 046 

9,  039,  670 

11,914,361 

12, 049,  660 

17, 869, 985 

27, 124,  513 

22, 903,  732 

24,291,917 

25,  894,  701 

28, 834, 345 

28, 831, 447 


Net  differ- 
ence 


50, 164,  500 

3,  547,  566 
18, 998,  693 
26,  019, 668 
37, 010, 167 
30,  714,  039 
30, 697, 282 
35,  281, 710 
31, 302, 452 
36, 097, 635 
31,003,711 
20, 546, 866 
12, 018, 199 
10, 048,  593 

7,  135, 192 
4, 177, 363 
(2, 758,  207) 

4,  566, 029 
(9, 008, 625) 

(13, 999, 481) 
(19,732,801) 
(13,  603, 222) 
(15,622,584) 
(18,031,325) 
(17,924,903) 
(18,616,788) 


Interest 


Total  capital 
liability 


$376,  233 

1,  516,  521 
1, 668, 444 

2,  288, 458 
3, 137,  702 
4, 342, 138 
5, 393, 823 
6, 476,  556 
7, 729, 304 
8, 900.  257 

10, 250, 194 
11,487,811 
12, 448, 851 
13, 182, 863 
13,  879, 807 
14, 510,  257 
15, 070,  885 
15, 440,  266 
16, 040, 454 
16, 251, 409 
16, 318, 967 
16,  216,  552 
16,  294, 952 
16, 315, 123 
16, 263,  637 
16, 213, 800 


50,550, 
55, 614, 
76,  281, 
104,  590, 
144,  737, 
179, 794, 
215, 885, 
257, 643, 
296, 675, 
341, 673, 
382, 927, 
414,961, 
439, 428, 
462,  660, 
483,  675, 
502, 362, 
514,  675, 
534,  681, 
541, 713, 
543, 965, 
540,  551, 
543, 165, 
543, 837, 
542, 121, 
540, 459, 
538, 056, 


718 
807 
944 
072 
941 
120 
227 
494 
252 
145 
051 
728 
780 
237 
236 
857 
535 
831 
660 
588 
755 
084 
453 
251 
985 
997 


Table  No.  60. — Statement  shoicing  the  origin  and  destination  of  cargo  passing 
through  the  canal,  Atlantic  to  Pacific 


Origin  of  cargo 


Total  cargo 
tonnage 


Tonnage  destined  for- 


West  coast 
of  North 
America 


West  coast 
of  South 
America 


Asia 


Austral- 
asia 


East  coast  of  United  States: 

Fiscal  year  1929 

Fiscal  year  1928 

Fiscal  year  1927 - 

Fiscal  year  1926 

Fiscal  year  1925 

East  coast  of  North  America  (other  than 
United  States): 

Fiscal  year  1929 

Fiscal  year  1928. 

Fiscal  year  1927 

Fiscal  year  1926 

Fiscal  year  1925. 

Europe: 

Fiscal  year  1929 

Fiscal  year  1928... 

Fiscal  year  1927 

Fiscal  year  1926 

Fiscal  year  1925 

East  coast  of  South  America  and  miscel- 
laneous: 

Fiscal  year  1929 

Fiscal  year  1928 

Fiscal  year  1927 

Fiscal  year  1926 

Fiscal  year  1925 

Grand  totals: 

Fiscal  year  1929 

Fiscal  year  1928 

Fiscal  year  1927 

Fiscal  year  1926. 

Fiscal  year  1925 


6,  539, 077 
5,  325, 883 
5,  783, 266 
5,  366, 433 
4,  815,  528 


800, 098 
390, 649 
729, 975 
540,  282 
536,  703 

2,  385,  875 
2, 126, 987 
1,896,140 
2,  047, 939 
1,  978, 969 


157,510 
466,  615 
173, 946 
82, 443 
67, 197 

9,  882,  520 
S,  310.  134 
8,  583, 327 
8,  037, 097 
7,  398, 397 


3,381,665 
2, 649, 166 
2, 953, 836 
2, 890, 442 
2, 478, 067 


371,970 
204, 076 
229,  373 
179, 865 
200,  799 

947,  002 
815,461 

784,  279 
768, 053 
741,705 


99,904 
427,  820 
152, 357 
70,  792 
54,060 

4, 800,  581 
4, 096,  523 
4,119,845 
3,909,152 
3.  474,  631 


404,  928 
356, 929 
391,302 
383,  572 
378,  249 


157, 680 
77, 951 
84, 982 
97,  719 

190, 090 

845, 760 
761,  567 
605,  361 
756,  225 
700, 006 


24,415 
9,939 
6,009 
7,396 
9,805 

1, 432, 783 
1,  206,  386 
1,  087,  654 
1,244,912 
1,  338, 150 


2,111,175 
1, 682, 085 
1, 628, 186 
1,  357, 186 
1,  237, 109 


60, 442 

14, 384 

204,  070 

103, 959 

47,  016 

9,136 
5, 077 
6,902 
743 
8,800 


11,871 
7,680 

15,  580 
4,255 
3,332 

2, 192, 624 
1,  709,  226  i 
1,  854, 738 
1, 466, 143 
1,  296,  257  | 


641,269 
637, 703 
809, 942 
735,  233 
722, 103 


210, 006 
94,  238 
211,550 
158, 739 
98, 798 

583, 977 
544, 882 
499,  598 
522, 918 
468, 458 


21, 320 

21, 176 


1, 456,  572 
1,  297, 999 
1,521,090 
1,416,890 
1,  289, 359 
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Table  No.  61. — Statement  showing  the  origin  and  destination,  of  cargo  passing 
through  the  canal,  Pacific  to  Atlantic 


Origin  of  cargo 


West  coast  of  North  America: 

Fiscal  year  1929 

Fiscal  year  1928 

Fiscal  year  1927 

Fiscal  year  1926 

Fiscal  year  1925... 

West  coast  of  South  America: 

Fiscal  year  1929 

Fiscal  year  1928.. 

Fiscal  year  1927 

Fiscal  year  1926 

Fiscal  year  1925.. 

Australasia: 

Fiscal  year  1929 

Fiscal  year  1928 

Fiscal  year  1927 

Fiscal  year  1926 

Fiscal  year  1925 

Fiscal  vear  1929 

Fiscal  year  1928 

Fiscal  year  1927 

Fiscal  year  1926.. 

Fiscal  year  1925 

Grand  totals: 

Fiscal  year  1929... 

Fiscal  year  1928 

Fiscal  year  1927 

Fiscal  year  1926 

Fiscal  year  1925 


Total  cargo 
tonnage 


262,071 
701,  573 
722, 868 
151,  661 
059, 409 

008, 169 
440, 000 
420, 091 
889, 695 
714, 243 

756,  205 
683, 662 
571, 939 
622,  609 
480,  539 

754,  041 
495, 340 
449, 990 
336, 386 
306,  248 

,  780, 486 
,  320,  575 
, 164, 888 
,  000, 351 
,  560, 439 


Tonnage  destined  for- 


East  coast 
of  United 

States 


7, 442. 938 
8, 153, 607 
8,  544, 489 
8,  324, 410 
7, 875,  201 

2, 994, 043 
2, 822,  886 
2, 498, 445 
2, 805,  631 
2, 651,  266 

164, 746 
106,  678 
80, 269 
67,  010 
54,543 

638, 618 
429,511 
370, 109 
314, 767 
240, 423 

11,240,345 
11,  512,  682 
11,493,312 
11,511,818 
10, 821, 433 


Other 

North 

America 


524, 373 

1,  236, 638 

1, 172, 178 

685, 680 

498, 161 

541,715 
487,  300 
455, 466 
381, 957 
274, 304 

18,247 
24,421 
15,  747 
11,812 
17, 013 

74, 880 
30,267 
58,843 
11,069 
37, 434 

1, 159,  215 
1,  778, 626 
1, 702, 234 
1, 090,  518 
826, 912 


Europe 


5,218,015 
5, 163,  573 
3, 815, 829 
3, 013,  254 
2,  586, 321 

2,  382, 935 
2,000,112 
1,316,050 
1,603,211 
1,688,087 

573, 212 
552,  563 
475, 923 
543, 787 
407, 583 

40,543 
35,562 
21,  038 
10,  550 
28,391 

8,  214, 705 
7,  751, 810 
5,  628, 840 
5, 170, 802 
4, 710, 382 


Africa, 
South 
America, 
and  mis- 
cellaneous 


76, 745 
147, 755 
190, 372 
128,317 

99,726 

89, 476 
129,  702 
150, 130 

98, 896 
100,  586 


1.400 


166, 221 
277, 457 
340,502 
227,  213 
201,712 


Table  No.  62. — Statement  shotting,  by  nationality,  the  numbci-  of  transits  of 
vessels,  aggregate  Panama  Canal  net  tonnage,  toils  assessed,  and  tons  of  cargo 
carried  through  the  Panama  Canal  from  the  opening  of  the  canal,  August  15, 
191!,,  to  June  SO,  1924,  <*"<*  by  fiscal  years  from  June  SO,  1925,  to  June  SO,  1929 


Nationality  and  fiscal  year 

Number 
of  ships 

Panama 
Canal  net 
tonnage 

Tolls 

Tons  Of 

cargo 

Argentine: 

1915  to  1924 

3 
2 

1 

1 

2,335 

4,727 
(') 

$3,  501.  00 

16,887.44 

1,  200.  00 

1.274.50 

1925 

1927                                                                  

1929 

Total                                                       

7 

7,062 

22. 862. 94 

Belgian: 

1915  to  1924 

I 

19 
1(1 
13 
17 

22, 147 
12,825 
81,  774 
79,214 
61,293 
89, 695 

26,127.50 
13. 907.  50 
78.  052.  62 
75,245.31 

57.  407.  25 
83,  757.  01 

37,  522 

1825. 

23,  259 

1926 

1927 

1928 _ ... 

L929 

87,829 
82.558 
(17,  HI 
101,419 

Total.. 

76 

346,948 

334. 497.  22 

399, 998 

Brazilian:  1915  to  1924 

4 

23,730 

23,  606.  63 

16,616 

British: 

1915  to  1924 

7,902 
1,211 
1,423 
1,351 
1,842 
1,783 

31,424,119 
5,949,391 
7, 039,  542 
6,  942,  555 
8, 976, 960 
8,994,526 

31.109,719.88 
5,734,039.19 
6,569,712.05 
6,  152,527.30 
8,073,815.68 
8,025.0).-,  M 

32, 537, 083 

1925 

5.917,058 

1926 

6,750,843 

1927 

6,  436,  785 

1928 

1929 

8,075,022 
B,  331, 221 

Total. 

15,512 

69, 327.  093 

65, 964, 859. 91 

68,048,012 

1  War  vessel,  displacement  tonnage. 
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Table  No.  62. — Statement  shotting,   by  nationality,   the  number  of  transits  of 
vessels,   aggregate  Panama  Canal  net   tonnage,   tolls  assessed,   etc. — Con. 


Xationality  and  fiscal  year 

Number 
of  ships 

Panama 
Canal  net  • 
tonnage 

Tolls 

Tons  of 
cargo 

Chilean: 

660 
29 
26 
27 
32 
31 

1, 859,  501 
129, 183 
121,  901 
114,427 
124, 959 
130,  599 

$1,  601, 186.  55 
121, 699.  25 
113,603.75 
106, 899.  60 
118,862.95 
136, 663. 49 

999, 971 

96, 369 

82, 695 

86,  960 

81, 678 

98,  584 

805 

2, 480,  570 

2, 198, 915.  59 

1, 446,  257 

12 

42, 900 

47, 029. 70 

54,938 

Colombian: 

42 
23 
46 
52 
99 
101 

11, 958 
1.752 
4,897 
21,  500 
39, 162 
39,  032 

13, 876. 21 
1,  758. 77 
5, 195. 40 

22,  592.  25 

41. 194. 42 

41. 652. 43 

12, 978 

1,563 

5,378 

20, 917 

33, 909 

38,262 

363 

118,301 

126, 269. 48 

113,007 

Costa  Rica: 

73 
2 
2 
1 

7,353 
138 
138 
39 

8, 420.  23 
103.  50 
103.50 
29.25 

8,414 

78 

7,668 

8, 656. 48 

8,414 

■Cuban: 

7 
1 

9,994 
194 

10,  570.  00 
242.  50 

8,570 

20 

8 

10. 188 

10, 812.  50 

8,590 

Danish: 

516 
42 
63 
46 
69 

101 

1,  793, 098 
160,  299 
234, 753 
198,432 
285, 396 
416, 985 

1, 734, 107.  54 
152, 641.  74 
223,  595.  27 
187, 640. 36 
271, 851. 95 
379, 383. 44 

2. 461, 981 

201, 577 

295, 530 

261,  543 

380, 240 

518, 452 

837 

3.  088, 963 

2, 949,  220. 30 

4, 119, 323 

Danzig: 

11 
10 
15 
29 
29 
30 

88, 276 
80, 164 
105, 460 
192, 947 
190, 947 
187, 403 

72, 498. 00 
61, 920.  53 
89, 852.  25 
166, 959.  26 
163, 504. 90 
167, 731.  28 

54,764 

54, 607 

95,604 

159, 362 

154, 597 

183,844 

124 

845, 197 

722, 466.  22 

702. 778 

Dutch: 

519 
102 
93 
105 
137 
149 

2, 364, 638 
531,  251 
530,  652 
575, 065 
644, 390 
690, 608 

2,  206, 435.  41 
484,  614.  29 
489, 405. 80 
542, 023. 19 
561, 044.  93 
595, 905.  62 

2, 452, 313 

619,017 

552, 741 

571, 700 

637, 178 

695, 956 

1,105 

5, 336, 604 

4, 879, 429.  24 

5, 528, 905 

Ecuadorian: 

2 
3 
6 
1 

102 

453 

1,210 

307 

109.  50 

477.  90 

1,322.46 

368. 40 

72 

1926                       

340 

1,638 

500 

12 

2,072 

2,  278. 26 

2,550 
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Nationality  and  fiscal  yoar 

N'umber 
of  ships 

Panama 
Canal  not 
tonnage 

Tolls 

Tons  of 
cargo 

Finnish: 

1915  to  1924 --- 

5 
3 
2 
2 
3 
7 

9,  070 
8,145 
3,632 
3,722 
8,128 
16, 314 

$10, 894. 80 
8, 974.  00 
4, 358.  40 
3, 644.  55 
8, 922.  60 
16, 860.  00 

14,601 

1925 -- - - -- 

12,892 

1926            - 

0,600 

1927          - -- 

3,100 

1928          - 

9,544 

1929                                 - 

25,  000 

Total.. 

22 

49, 020 

53, 654. 35 

71,  737 

Trench: 

1915  to  1024 

463 
105 
90 
110 
127 
115 

1,555,211 
489,  806 

421,752 
535, 719 
580, 769 
534,  505 

1, 688, 873. 41 
491, 042.  27 
414,  556.  96 
518, 419.  78 
576, 627. 46 
532, 777. 65 

1,  539, 099 

L925 -. 

481,  526 

1926 --- 

398, 393 

1927 

530,  026 

1928 _  

600, 421 

1929          - 

530, 763 

Total 

1,016 

4,117,762 

4, 222, 297.  53 

4, 080, 228 

German : 

1915  to  1024 

313 
163 
163 
212 
316 
402 

1,239,287 
723, 067 
726, 340 
779,812 
995, 629 

1, 405, 385 

1,149,430.58 
660,  896. 34 
658,858.12 
707, 510.  22 
892,511.39 

1, 222, 181. 38 

1, 322, 201 

1925 - 

830, 512 

1926.. 

1927 

885, 007 
973,741 

1928 - 

1,185,421 

L929 

1,482,279 

Total 

1,569 

5, 869,  520 

5, 291, 388. 03 

6,679,161 

Creek: 

1915  to  1924 

17 
3 
8 
1 
12 
67 

60,  757 
11,545 
32, 076 
4,047 
4(5, 040 
261,540 

55,621.67 
11,810.00 
28, 996. 52 
4,010.00 
40, 233. 42 
218, 427.  77 

63,093 

1925 

18,823 

1926 

35, 432 

1927 

6,124 

1928 

66,554 

1929 

200, 104 

Total 

108 

416,005 

359, 099. 38 

489, 130 

Honduran: 

1915  to  1924 

6 
20 

1 
1 

606 

28,443 

425 

991 

561.00 

25,541.40 

306. 00 

1, 189.  20 

321 

1926 

6,126 

1927 



1928 

552 

Total 

28 

30, 465 

27, 597. 60 

6,999 

Irish:  1925 

8 

29, 176 

25, 833. 36 

24,286 

Italian: 

1915  to  1924 

152 
57 
90 
74 

118 
83 

588,  765 
241,054 

379, 990 
344,491 

580, 721 
492, 472 

597, 250. 99 
257, 881, 25 
405,031.30 
363, 168. 32 
567, 807. 85 
446, 623. 34 

371,087 

1925 

180,062 

1926 - 

322, 236 

1927 

308, 050 

1928 

498, 807 

1929 

334, 483 

Total 

574 

2, 627. 493 

2, 637,  763. 05 

2, 014, 725 

Japanese: 

1915  to  1924. 

1,020 
172 
131 
165 
188 
155 

4, 547,  734 
823, 869 
010,  II2S 
818,310 
909,2  12 
775, 005 

4, 850, 555. 81 
853, 199.  19 

H71.071.35 
862,699.61 
949, 424. 69 
810, 215.  74 

5,  925, 679 

1925 

1926 

1927 

667, 982 
1,036,786 

1928 

1929 

1,041,166 
980,041 

Total 

1,831 

8,523,178 

8, 997, 166. 39 

10,598,570 

Mexican: 

1915  to  1924 

28 
2 

1 
1 
1 

34, 523 
4,291 
2,025 
2,159 

33, 562. 07 

4,056.25 

2,111.25 

1,061.25 

613. 50 

26, 735 

1925 

1926 

1927 

1029 

2,400 
1,064 
2,145 

Total 

33 

42,998 

42, 304. 32 

32, 344 

1  War  vessel '  displacement  tonnace. 
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Table  No.  62. — Statement  showing,   by  nationality,   the  number  of  transits  of 
vessels,   aggregate  Panama    Canal  net  tonnage,   tolls  assessed,   etc. — Con. 


Nationality  and  fiscal  year 

Number 
of  ships 

Panama 
Canal  act 
tonnage 

Tolls 

Tons  of 

cargo 

Nicaraguan : 

1915  to  1924 

3 

1 

1,644 
425 

$1, 205.  76 
306. 00 

6 

1925 

Total 

4 

2,069 

1,511.76 

6 

Norwegian: 

1915  to  1924.... 

1,297 
192 
306 
265 
313 
340 

4,642,206 

672,663 

987, 040 

907,675 

1, 181, 189 

1, 280, 184 

4,348,487.30 

619, 403.  58 

875, 812.  99 

808,621.74 

1,052,127.36 

1,122,895.34 

5, 355, 844 
842, 708 

1925 

1926 

1,051,276 

1927 

1,052,453 
1,268,124 

1928 

1929 

1, 505, 366 

Total 

2,713 

9, 670, 957 

8, 827, 348. 31 

11,075,771 

Panaman: 

1915  to  1924 

83 
36 
53 
105 
138 
47 

108,635 
68, 656 
84, 295 
85, 374 
82, 650 

113,097 

103, 283.  75 
51, 844. 12 
64, 187. 40 
66,844.25 
64, 370. 53 
91, 133. 63 

79, 341 
53, 627 
63,922 
37, 776 
65, 559 

1925 

1926. 

1927 

1928 

1929 

97.644 

Total.. 

462 

542,707 

441,663.68 

447,  869 

Peruvian: 

1915  to  1924 

612 

73 
64 
63 
53 
48 

1, 595, 328 
188, 784 
149, 162 
143, 157 
140, 323 
109, 100 

1, 240, 525. 44 
126, 985. 45 
111,618.67 
123, 125.  70 
107, 576. 85 
77, 183. 43 

997, 654 

1925 

101,005 
94,778 

1926 

1927 

197, 997 

1928 

96, 175 

1929 

69,  573 

Total 

913 

2, 325, 854 

1, 787, 015. 34 

1, 467,  182 

Portuguese: 

1915  to  1924 

2 
1 

9,002 
2,360 

10,802.40 
2,645.00  | 

10, 775 

1926 

4,500 

Total 

3 

11,362 

13,447.40  ' 

15, 275 

Russian:  1915  to  1924 

21 

57, 192 

56,982.27  j 

63,  893 

Spanish: 

1915  to  1924 

189 
43 
31 
30 
46 
32 

549, 747 
159, 579 
121,461 
110,544 
157, 465 
117,528 

530,785.18 
147, 985. 73 
117, 786. 81 
107,  904. 65 
151,375.32 
116,720.34 

484,942 

1925 

72,011 

1926 

49,  956 

1927 

47,  576 

1928 

104,606 

1929 

95,405 

Total. 

371 

1, 216, 324 

1, 172, 558. 03  i 

354, 496 

Swedish: 

1915  to  1924 

250 
49 
84 
106 
111 
144 

944,  724 
225, 593 
369,  272 
394,  907 
480, 000 
618,  558 

814,681.44 
186,404.82 
311, 174. 14 
329,804.98 
396,  908. 28 
520,155.43 

1, 218, 018 

1925... 

282,447 

1926 

636, 266 

1927 

652, 173 

1928 

705, 154 

1929 

845, 664 

Total. 

744 

3, 033, 060 

2, 559, 129. 09 

4, 339,  722 

United  States: 

1915  to  1924 

10, 802 
2,326 
2,432 
2,685 
2,753 
2,700 

47, 193,  801 
12,271,387 

12,  565,  255 

13,  914, 645 
13,  752,  957 
13, 325,  753 

45,421,830.69 

11,302,031.19  ; 

11,539,809.38 

12,720,447.95 

12,645,880.20 

12,299,584.70 

51,739,924 

1925. 

13, 080, 200 

1926 

13,  710, 950 

1927 

15, 242, 156 

1928... 

14, 248.  735 

1929 

14,075,731 

Total 

23, 698 

113,023,798 

105,929,590.11 

122, 097,  702 

'  ruguayan:  1915  to  1924 

2 

410 

2, 136. 00 

REPORT   OF   GOVERNOB   OF   THE    PANAMA    CANAL 


147 


Table  No.  62.— Statement  showing,   by  nationality,   the  number  of  transits  of 
vessels,    aggregate   Panama    Canal   net   tonnage,    tolls   assessed,   efc.-i'm;. 


Nationality  and  fiscal  year 


Yugoslav: 

1915  to  1924. 

1925 

1926 

1927 

1928 

1929 


Total. 


Total  traffic: 
1915  to  1924. 

1925 

1926 

1927 

1928 

192S 


Total. 


Number 
of  ships 


Panama 
Canal  act 
tonnage 


Tolls 


31,595 
67,519 
133, 028 
57, 340 
218,  982 
239,  272 


$28, 153.  75 
64, 401. 25 

127, 601. 25 
53, 847. 88 

201, 390. 84 

220,319.30 


183 


25, 032 
4,673 
5,197 
5,475 
6,456 
6,413 


Tons  of 
cargo 


115,971 
231,994 

re,  i;i!> 
309,366 
354, 195 


747,  736 


695,714.27  i       1,141,721 


100, 
22, 
24, 
26, 
29, 
29, 


820, 397 
855,  151 
774,591 
227,815 
458, 634 
837,  794 


802, 818. 46 
400, 523. 51 
931,055.98 
228,830.11 
944, 499.  77 
127,376.91 


107, 910, 991 
23,958,836 

26, 037, 448 
27, 748, 215 
29, 630, 709 
30, 663,  C06 


53,  246       233, 974,  382     220, 435, 104.  74     245,  919,  205 
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Plate  22 

GEAPM      SHOWING     TOLLS     COLLECTED 
tr     FISCAL     YEA25      51NCE     OPEUIMG   OF   CAWAL 


1015 


1916 


1917 


191B 


1919 


1920 


1921 


1922 


1923 


1924 


1925 


1926 


192? 


1923 


1929 


$2,090,908.73 
2,276,641.46 
4,567,550.19 


1,256,011.28 
1,152,073.34 
2,408,069.62 


2,675,665.02       P^^si 

2,951,797.03 

5,627,453.05 


2,600,442.45 
3,e38,410.70 
6,428,853.15 


2,637,422.58       pmsi 

3,535,406.01 

6,172,828.59 


4,126,602.24 
4,365,330.91 
8,513,933.15 


5,796,427.61 

5,460,462.30 

11,278,889.91 


6,250,457.74 

4,937,374.67 

11,197,632.41 


8,987,074.96      ^ 
8,521,339.89 
17,508,414.85 


11,799,194.47     p 

12,491,769.07 

24,290,963.54 


10,472,342.38 
10,928,181.13 
21,400,523.51 


LEGEND 


ATLAWTIC 
PACIFIC 


PACIFIC 

To- 

ATLANTIC 


TOTAL 


11,455,895.39  Pi» 
11.-475,160,59  1^^^^ 
22,931,055.98     G£ffiBSK 


13,260, 155 .C 3 
13,579,344.09 
26,944,499.77 


13,569,135.75     P^S 

13,558,241.16 

27,127,376.91 
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